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SUMMARY 

An  intensive  industrial  waste  survey  was  conducted  at  Dow  Chemical  of 
Canada,  Limited,  Sarnia,  during  August  and  September  of  1969*  Com^iosite  samples 
over  24-hour  operating  periods  were  collected  at  all  outfalls  to  determine  the 
waste  loadings  discharged  to  the  St.  Clair  Hiver.   In -plant  saiiQ>le8  were  also 
collected  to  determine  the  individual  plant  contributions  to  the  final  waste 
loading. 

The   discharge  of  mercury  to  the  St.  Clair  River  was  the  most  serious 
pollution  problem  noted  during  this  survey.  Per  the  purposes  of  this  report,  it 
was  estimated  that  50  lbs.  to  100  lbs.  of  n^rcuzy  were  disch£urged  daily  to  the 
watercourse  at  the  time  of  the  suz^ey.   It  was  recooBiended  that  the  Company  loiple- 
ment  all  the  necessary  corrective  mesuBures  to  eliminate  all  discharges  of  mercury 
to  the  St.  Clair  River.  Since  the  tine  of  the  survey,  this  has  been  accomplished. 

ttie  Coznpany  was  also  found  to  discharge  excessive  quantities  of  BOD  and 
COD-exerting  materials,  suspended  solids,  dissolved  solids,  chlorides  and  phenolic 
materials.   In  some  cases,  the  waste  discharges  exhibited  pH  levels  outside  the 
OWRC  objectives  of  5.5  minimum  to  10.6  maximum  for  discharge  to  a  watercourse. 
A  considerable  portion  of  the  St,  Clair  River  was  found  to  be  discoloured  by  wastes 
discharged  from  Dow  Chemical  of  Canada,  Limited  resulting  in  aesthetic  pollution. 
It  was  recGomended,  therefore,  that  the  Coaipemy  separate  all  the  contaminated  waste 
streams  smd  provide  the  necessairy  treatment  to  render  the  effluents  acceptable  for 
discharge  to  a  watercourse. 

It  was  further  recoomiended  that  the  Coiqpany  undertake  an  extensive  waste 
monitoring  program  to  identify  all  sources  of  contaminated  wastes  and  submit  to 
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the  OWRC  a  program  for  the  control  and/or  treatiaent  of  the  wastes,  where  necessary. 
Aside  from  day-to-day  wiwte  control,  it  was  also  rectsBBended  that  the  Company  set 
up  a  contingency  plan  to  cope  with  accidental  losses  of  materials  to  the  sewer 
systems. 


INTRODUCTION 

The  Dow  Chemical  of  Canada,  Limited  complex  in  Sarnia  is  made  up  of 
a  series  of  separate  plants  arranged  to  operate  in  conjunction  with  one  another 
to  yield  a  wide  range  of  chemical  products.   Ihe  raw  materials  are  essentially 
brine  from  the  deep  wells  and  light  hydrocarbon  gases  from  the  neighbouring 
refineries.  These  are  processed  by  various  chemical  means  to  yield  products 
including  solvents,  glycols,  ammonia,  polymers,  chlorine  and  caustic. 

During  the  week  of  August  11,  1969,  a  comprehensive  industrial  waste 
survey  was  carried  out  at  Dow  Chemical  of  Canada,  Limited  for  the  following 
purposes: 

(a)  to  determine  the  sources  and  characteristics  of  the  wastes  within 
the  con^lex  by  examining  the  individual  production  operations  as 
they  relate  to  the  generation  suid  subsequent  disposal,  of  the  waste- 
waters ; 

(b)  to  determine  the  total  industrial  waste  loadings  for  selected. 
parameters  discharged  from  this  complex  to  the  St.  Clair  River; 

(c)  to  determine  the  contribution  of  the  individual  plants  to  these 
loadings ;  and 

(d)  to  recommend  remedial  measures  where  needed  based  on  data  collec- 
ted. 

Ihis  report  presents  a  compilation  and  interpretation  of  the  data  col- 
lected. First,  the  details  of  the  survey  are  provided.   Ihen,  due  to  the  complex- 
ity of  the  operations  at  the  site,  each  production  unit  is  dealt  with  as  a  sep- 
arate entity  with  respect  to  products  and  raw  materials,  processes,  sources  and 
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disposal  of  wastes,  sampling  and  analysis,  interpretation  of  analytical  results, 
and  conclusions  and  recOTamendations.  Finally,  a  discussion  on  the  overall  com- 
plex with  general  conclusions  and  recommendations  is  provided. 
DETAILS  OF  SURVEY 

On  August  11,  1969,  staff  from  the  Division  of  Industrial  Wastes  visited 
Dow  Chemical  of  Canada,  Limited  to  carry  out  an  in-depth  survey  of  the  Sarnia 
works.   This  survey  was  conducted  over  a  five-day  period. 

In  addition  to  the  main  survey,  the  industry  was  revisited  on  September 
3,  1969,  to  resample  the  Styrene  plant  which  reportedly  was  not  operating  normally 
at  the  time  of  the  original  survey.  Following  a  number  of  interim  discussions, 
a  final  meeting  was  held  on  January  28,  197O,  to  discuss  the  report  in  its  pre- 
liminary stages.  At  this  time,  flow  rates,  process  description,  sampling  points, 
etc.,  were  reviewed  with  Company  personnel  to  confirm  their  accuracy. 
Personnel  PaLrticlpatlng 

To  obtain  details  on  plant  operations,  it  was  necessary  to  involve 
key  Company  personnel  to  obtain  information  on  process  descriptions,  operating 
techniques,  unit  operations,  etc.  During  the  course  of  the  survey,  the  following 
personnel  were  contacted: 

Mr.  F.  Sundberg  -  Superintendent  of  Electrochemical  Division 
Mr.  W.  J.  McCagherty  -  Superintendent  of  Hydroceurbon  Division 
Mr.  J.  M.  Gilber  -  Technical  Manager  -  Chlorine  Plants 
Mr.  P.  Fink  -  Assistant  Superintendent  -  Hydrocarbon  Division 
Mr.  D.  Cattran  -  Assistant  Superintendent  -  Plastics  Division 


Mr.  C.  R.  Young  -  Assistant  Superintendent  -  Manufacturing 

Mr.  D.  T.  Mullen  -  Stationary  Engineer  -  Steam  Plant 

Mr.  P.  Bremner  -  Engineer 

It  was  also  necessary  to  interview  supervisors,  engineers  €ind  other 
personnel  at  the  various  plants  to  obtain  more  detailed  information  on  sewer 
locations,  flow  rates,  sampling  points,  etc. 

The  OWEC  personnel  involved  in  the  survey  were: 

Mr.  N.  Borodczak  -  Chemical  Engineer 

Mr.  R.  W.  Hussain  -  Chemical  Sigineer 

Mr.  M.  V.  Filey  -  Chemical  ^technologist 

Mr.  T.  E.  Wood  -  Chemical  Technologist 

Mr.  E.  A.  Knapp  -  Student 
Sampling  and  Analysis 

During  the  course  of  the  survey,  2M-hour  composite  samples  were  taken 
of  the  outfalls  at  the  St.  Clair  River,  representing  the  total  weuste  discharge 
from  the  works  in  Saxnia.   TSie  samples  were  collected  in  8-hour  shifts.  Each 
sewer  was  sanQiled  for  at  least  three  consecutive  shifts  to  cover  the  24-hour 
period.  Because  of  the  number  of  outfalls,  the  sewers  were  sampled  in  groups. 

A  simple  code  was  established  to  identify  the  outfall  sangjles  taken. 
■Hie  code  consists  of  the  letter  C,  denoting  a  conrposite  sample,  a  Roman  numeral 
in  the  range  I  to  VIII,  which  denotes  which  shift  the  sample  was  obtained,  and 
an  Arabic  numeral  in  the  range  of  1  to  12,  which  indicates  the  sewer  sampled. 

A  con^lete  breakdown  of  the  three  ccanponent  symbols  follows: 
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1.  c 

Z*       I 


3. 


II 

III 

IV 

V 

VI 

VII 

VIII 

1 

2 

3 

h 

5 
6 

7 

8 

9 

10 

11 

12 


Indicates  consposlte  sample 
Shift  l600  hours  to  2^00  hours 
Shift  0001  hours  to  0800  hours 
Shift  0801  hours  to  l600  hours 
Shift  0001  hours  to  0800  hours 
Shift  0801  hours  to  l600  hours 
Shift  l601  hours  to  2^00  hours 
Shift  0001  hours  to  0800  hours 
Shift  OSOl  hours  to  l600  hours 

kZ"   Sewer 

48"  Sewer 

30"  Sluice 

54"  Sluice 

Old  Chlorine  Caustic  Sewer  (North) 

New  Chlorine  Caustic  Sewer  (South) 

2nd  Street  Sewer 

3rd  Street  Sewer 

Dominion  Alloy  Sewer 

4th  Street  Sewer 

Steam  Plant  42"  Sewer 

Steam  Plant  12"  Sewer 


August 

11, 

1969 

August 

12, 

1969 

August 

12, 

1969 

August 

13, 

1969 

August 

13, 

1969 

August 

13, 

1969 

August 

iK 

19^9 

August 

iJ+, 

1969 

■Hie  analjrtical  results  of  the  outfall  saii5)les  were  used  to  compile  the 
total  net  waste  loadings  discharged  to  the  St.  Clair  River  from  Dow  Chemical  of 
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Canada,  Limited. 

During  the  day  shifts,  coniposite  samples  were  collected  within  the  tom- 
plex  to  determine  the  characteristics  of  the  wastes  discharged  from  the  individual 
plants  or  operations.  These  sanples  were  labelled  as  to  area,  source,  time  of 
collection,  etc. 

Composite  samples  were  made  up  by  collecting  equal  aliquots  approximately 
every  one  half -hour  in  a  40  oz.  bottle,  over  a  determined  saaipling  period.   In 
special  cases,  duplicate  samples  were  obtained  where  ether  solubles  (non-volatile 
oil)  and  mercury  analyses  were  required.  Sasiples  for  mercury  analyses  were  col- 
lected in  plastic  bottles  to  prevent  metal  losses  on  the  walls  of  the  container. 
All  samples  were  shipped  daily  to  the  Ontario  Water  Resources  Conmission  Labora- 
tories in  Toronto  for  analysis.  The  analytical  results  as  obtained  from  the 
Laboratories  are  appended  to  this  report. 
Water  Supply  and   Distribution 

Water  for  industrial  purposes  is  pumped  from  the  St.  Clair  River  and, 
at  the  time  of  the  survey,  it  was  reported  that  approximately  156  Bngd  was  used. 
The  majority  of  this  water  is  used  for  once-through  cooling  purposes.  Other 
uses  include  product  washing,  equipment  washing,  product  transportation  medium 
and  steam  production.  At  the  time  of  the  survey,  Dow  personnel  provided  data 
which  indicated  water  was  distributed  to  the  various  plants  in  the  complex  as 
follows : 
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Plant  Total  Water  Use  Imgd  (Approx. ) 

Brine  Treatment  2,k 

Chlorine  I  3.^ 

Chlorine  II  3.0 

Chlorine  III  6.5 

Caustic  1.5 

Glycol  I  22.0 

Glycol  II  6.0 

Ethanolamines  0.7 

Vinyl  Chloride  15.1 

Solvents  1.9 

Aimnonla  -  Plant  I  8.0 

Ammonia  -  Plant  U  28.0 

Ethylene  20.0 

Styrene  19.0 

Styron  1,2 

Latex  3.0 

Polyethylene  9. 0 

Pelaspeui  1.0 

Steam  2.7 

Cooling  water  requirements  vary  depending  on  river  water  and  ambient 
temperatures  and  hence,  the  rates  presented  above  would  approximate  maximuffl  use. 
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It  should  also  be  noted  that  the  figures  above  are  only  as  reliable  as 
the  techniques  used  to  obtain  them  and  these  arc   constantly  being  revised  emd 
improved  according  to  Dovr  personnel. 
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BRINE  TOEAIMENT  PLANTS 


RAW  MATERIALS  AND  PRODUCTS 


TVo  types  of  treated  brine  for  the  electrolytic  cell  (i.e..  Chlorine 
I,  II  and  III)  are  produced  from  brine  obtained  frcaa  salt  formations  located 
in  the  Sarnia  area. 
PROCESS 

Saturated  brine  (26^  sodium  chloride)  is  pumped  from  a  network  of 
underground  caverns  to  a  series  of  storage  tanks.  A  major  portion  of  the  brine 
is  acidified  with  hydrochloric  ^nd  sulphuric  acid  to  bring  the  pH  level  from 
approximately  10  to  2.  This  acidified  solution  is  then  pumped  to  Chlorine 
Plants  I  and  III  which  utilize  mercury  cells  for  the  electrolysis  of  brine. 

Die  brine  to  be  used  in  the  diaphragm  electrolytic  cells  in  the 
Chlorine  II  Plant  is  treated  with  sodium  carbonate  to  precipitate  the  calcium 
as  calcium  carbonate  and  thus^  reduce  the  calcium  concentration  from  approxi- 
mately 700  ppm  to  less  than  10  ppm.   Ihe  treated  brine  is  then  acidified  to  a 
pH  level  of  1.8  to  2.2  and  punqped  to  Chlorine  II.   The  sludge  from  the  settling 
operation  is  directed  to  a  lime  recoveiy  system.   (Since  the  time  of  the  survey, 
this  brine  is  also  treated  with  sulphide  to  precipitate  the  mercury  contained 
in  the  brine  returned  to  the  salt  caverns  from  Chlorine  I  and  III  Plants . ) 

During  the  survey,  brine  was  also  received  from  another  company  which 

is  forming  storage  caverns  in  the  salt  formation  in  the  Sarnia  area.   Ihe  overall 

brine  distribution  was  reported  as  follows: 

Chlorine  I  800  Igpm 

Chlorine  II  700  Igpm 

Chlorine  III  1,800  Igpm 
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SOURCES  OF  WASTES  AND  DISPOSAL 

Figure  I  Indicates  scheiiatically  the  sources  and  disposal  of  wastes 
associated  with  brine  treatment  operations.  Waste  sampling  locations  are  indi- 
cated on  the  diagram  and  are  described  below. 

FIGURE  I 
BRINE  TREATMENT 


(ST  STREET 
54"  SLUICE 

TO  RIVER  ,, 


WINE 

TREATMENT 

(CHLORINt      II) 


N  -  S 

SLUICEWAY 


BRINE 

STORASE 

OVERFLOH 

C 

TAR 

DISPOSAL 

BRINE 

(|)  CHLORINE  -  CAUSTIC 
WR'T»  SEWER 
To  RIVER 


BU>6.  42 


-® • 


FROM  BIDG.  41 


CHLORINE  -  CAUSTIC 

SOUTH  SEt;ER 
To  RIVER 


-»         INTERMIHENT     FUM 
O         SMPU     POINT    No.    I 
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(1)  Brine  treatment  effluent  to  N-S  Sluiceway  (drainage  from  pump  pads,  leakage 
from  pump  seals,  etc.). 

(2)  Building  42  effluent  to  South  Chlorine -Caustic  Sewer  (comprised  mainly  of 
pump  seal  water). 

(3)  North  Chlorine-Caustic  Sewer  to  St.  Clair  River.  Includes  brine  overflows 
due  to  imbalances  and  brine  displaced  from  cavern  used  for  tar  disposal 
along  with  other  minor  unidentified  flows. 

SAMPLING  AND  ANALYTICAL  RESULTS 

During  the  course  of  the  survey,  composite  sauqjles  were  taken  of  waste 
waters  arising  from  the  brine  treatment  processes.   "Uie  analytical  results  of  the 
samples  obtained  are  presented  in  T^ble  I. 

TABLE  I 


Lab. 
No. 

T-1830 

BRINE  TREATMENT  ANALYTICAL 

RESULTS  AND 

FLOW  DATA 

Sample 
Point* 

Flow 
mgd 

0.5 

Total 
5,780 

Solids 
Susp. 

40 

Diss. 
5,740 

Chlorides 
as  CI 

PH 

1 

3,840 

8.9 

2 

T-1925 

1.9 

4,930 

100 

4,830 

2,006 

12.3 

3** 

T-1909 

0.9 

34,240 

70 

34,170 

20,440 

9.1 

T-I88U 

80,860 

150 

8,710 

4i,68o 

12.1 

T-1905 

123,160 

450 

122,710 

64,440 

11.0 

Service 
Water 
(Estimate 
based  on 
results  of 
two  samples) 


20 


ko 
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*   Niuabers  correspond  to  san?)le  locations  indicated  on  Figure  I. 
**  These  8-hour  composite  sample  results  are  shown.  The   flow  in  this 
sewer  could  vary  significantly  from  time  to  time  and  hence,  data 
provided  here  cannot  be  used  conclusively. 
NOTE:  All  results  reported  in  parts  per  million  (ppm)  except  pH. 
DISCUSSION  OF  RESULTS 

Based  on  the  analytical  results  obtained  and  flow  data  provided  by 
Company  personnel,  operations  at  the  Brine  Treatment  Plants  result  In  the  net 
discharge  of  3,500  lbs.  per  day  of  suspended  solids  and  435,800  lbs.  of  chlorides 
per  day.   These  results  indicate  that  the  wastes  produced  in  the  brine  treatment 
area  contain  excessive  qutmtities  of  suspended  solids  and  chlorides. 

Principle  sources  of  suspended  solids  included  the  discharge  from 
Building  k2   (approximately  1,500  lbs.  per  day)  and  brine  overflows  and/or  brine 
displaced  from  the  cavern  used  to  dispose  of  tars  (approximately  1,850  lbs.  per 
day).  A  major  portion  of  the  latter  occurred  on  one  shift. 

"Bie  high  chloride  levels  indicated  are  no  doubt  almost  solely  attribu- 
table to  the  wasting  of  brine  to  the  North  Chlorine -Caustic  Sewer  due  to  imbal- 
ances. Additional  losses  would  include  spills,  leakages,  etc.,  in  the  Brine 
Treatment  Plants.   Since  all  of  this  brine  would  contain  mercury,  resulting  from 
Chlorine  Plants  I  and  III  which  return  brine  to  the  sewer  system,  under  no  cir- 
ciimstances  should  any  of  this  brine  be  allowed  to  reach  the  Biver. 

The  pH  of  wastes  from  Building  k2   and  in  some  cases  in  the  brine  over- 
flows was  high  (9.1  to  12.3).   This  elevated  pH  condition  must  be  due  to  loss 
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of  brine  prior  to  acidification  or  the  overflow  of  alkaline  brine.   Elimination 
of  brine  discharges  would  obviously  correct  this  problem. 
CONCLUSIONS  AND  RECOMMENDATIONS 

Ihe  brine  treatment  effluent  discharged  to  the  5^"  sluiceway  appeared 
to  be  relatively  uncontaminated.  Contamination  of  the  waste  flows  frcjn  the  re- 
maining operations  in  the  brine  treatment  area,  i.e..  Building  42,  resulted 
largely  from  spills,  leakage,  discharge  of  brine,  etc.,  to  the  sewer  system. 
The   Company  should,  therefore,  adopt  good  housekeeping  practices  to  maintain 
such  losses  to  a  minimum  by  tight  in-plant  control.  Spent  brine  should  not  be 
sewered  to  the  watercourse  under  any  clrcumstajices  because  it  will  contain 
mercury. 

During  this  survey,  it  was  estimated  that  brine  displaced  from  the  tar 
disposal  operation,  and  brine  overflows  brought  about  by  imbalances  in  the  brine 
system,  resulted  in  the  discharge  of  approximately  380,000  pounds  of  chlorides 
per  day  but  accounted  for  a  daily  flow  of  less  than  one  million  gallons.  "Utie 
Company  should,  therefore,  consider  providing  sufficient  surge  and  storage  capa- 
city to  retain  these  brine  solutions  for  eventual  return  to  the  system. 

Since  the  time  of  this  survey,  the  Company  has  taken  the  action  recom- 
mended above  to  eliminate  the  discharge  of  mercury.   In  addition  to  eliminating 
the  discharge  of  mercury,  the  chloride  losses  would  also  be  greatly  reduced. 
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CHLORINE  I  PLANT 
RAW  MATKRIALS  AND  PRODUCTS  . 

Ftydrogen,  chlorine  and  30%   sodium  hydroxide  solution  are  produced 
utilizing  acidified  brine  and  mercury  and  carbon  electrodes. 
PRXESS 

Chlorine  I  utilizes  mercury  cells  for  the  electrolysis  of  brine 
(800  Igpm).   Treated  saturated  brine  (26^  sodium  chloride)  is  fed  into  the 
cell  and,  as  a  current  is  passed  through  the  cell,  chlorine  is  liberated  at  the 
carbon  anode  while  the  sodiiun  and  mercury  form  an  amalgam.   TSie  mercury -sodium 
amalgam  is  passed  to  imother  cell  where  it  is  contacted  with  deionizcd  water  to 
produce  a  30%   sodium  hydroxide  solution  and  hydrogen.  In  theory,  since  the 
brine  is  in  a  closed  system,  mercury  is  returned  to  the  electrolytic  cells. 

The  chlorine  is  chilled,  scrubbed  with  sulphuric  acid  and  compressed 
in  preparation  for  distribution.   15ie  hydrogen  is  cooled  directly  with  water, 
scrubbed  with  a  weak  caustic  solution  and  then  sent  to  the  Ammonia  Plants.   The 
30%  sodium  tiydroxide  solution  is  puB5)ed  to  the  Caustic  Plant  for  further  pro- 
cessing. 

The   spent  brine  (13%  sodium  chloride)  is  subjected  to  a  vacuum  to  draw 
off  the  chlorine.   The  brine  is  then  treated  with  spent  sulphuric  acid  from  the 
chlorine  scrubbing  operation  and  with  sulphur  dioxide  to  destroy  the  excess  hypo- 
chlorite before  it  is  returned  to  the  well. 
SOURCES  OF  WAS1ES  AND  DISPOSAL 

Figure  II  schematically  indicates  sources  and  disposal  of  wastes 
associated  with  the  Chlorine  I  Plant.   The  waste  sampling  location  (l)  is  indica- 
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led  on  the  diagram  and  the  sample  would  Include  cooling  water,  compressor  waters, 
fJoor  spills,  cell  floor  drainage,  hydrogen  scrubber  water,  etc. 

FIGURE  II 
CHLORINE  I  FLAHT  SOURCES  AND  DISPOSAL  OF  VASTE8 
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(l)  Cooling  water,  compressor  waters,  floor  spills,  cell  floor  drainage,  hydro- 
gen scrubber  water,  etc. 
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SAMPLING  AND  ANALYTICAL  R^ULTS 

On  August  13,  1969,  a  cooiposite  sample  was  taken  of  the  effluent  from 
the  Chlorine  I  Plant  covering  an  operating  period  of  11:00  a. a.  to  k:30  p.m. 
Ihe  analytical  results  are  given  in  Table  II. 


CHLORINK 

TABLE  II 
I  PLANT  ANALYTICAL  RESULTS  AND  FLOW  DATA 

Sample         Lab. 
Point           No. 

Flow 

Dgd 

3.^ 

Total 
160 

Solids 
Susp. 

15 

Diss. 

145 

Chlorides 
as  Cl" 

pH 
8.7 

Mercury 
as  Hg 

1            T-1866 
&  T-1926 

* 

0.36 

*  Analysis  not  performed. 
NOTE;  All  results  reported  in  parts  per  million  (ppm)  except  pH. 
DISCUSSION  OF  RESULTS 

A  mercuiy  waste  loading  of  approximately  12  lbs.  per  day  was  calculated 
on  the  bads  of  flow  rates  supplied  by  Coaspany  personnel  and  the  analytical  re- 
sult of  0.36  ppm  obtained  on  the  sample  of  the  Chlorine  I  Plant  effluent. 

It  is  anticipated  that  a  major  portion  of  the  mercury  found  in  the 
effluent  from  this  Plant  resulted  from  direct  water  cooling  of  the  hydrogen  stream 
which  contains  mercury,   "ttiis  ccxjling  water  and  the  condensates  were  discharged 
to  the  sewer.   Other  sources  would  include  floor  washings,  spills  and  brine  leak- 
age which  could  contain  mercury. 
CONCLUSIONS  AND  RECOMMENDATIONS 

The  Conpany  should  take  immediate  steps  to  eliminate  the  discharge  of 
asuy  wastes  which  may  contain  mercury.  Such  measures  may  also  reduce  the  amount 
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of  chlorides  (the  levels  of  which  were  not  established)  discharged  to  the  River. 

Since  the  time  of  this  survey,  the  CoD^any  was  advised  to  eliminate 
all  mercury  discharges  and  it  was  reported  that  this  has  been  done.  Eecent 
Investigations  confirm  this  point. 
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CHLORIHE  II  PLANT 
HAW  MATERIALS  AND  PRODtlCTS 

Chlorine,  hydrogen  and  10^  sodiiun  hydroxide  containing  l6^  sodium 
chloride  (feed  to  Glycol  Plant)  are  produced  in  this  Plant  using  treated  brine. 
PROCESS 

•preated  brine  (26^  NaCl)  is  punqped  (700  Igpm)  to  a  series  of  57  dia- 
phragm cells  cowprised  of  steel  cathodes,  graphite  sinodes,  and  asbestos -in-steel 
diaphragms  to  separate  the  electrodes.  As  a  current  is  passed  through  the  cell, 
chlorine  Is  liberated  at  the  anode  and  hydrogen  at  the  cathode.   The  spent  elec- 
trolyte, made  up  of  l6^  sodium  chloride  eind  10^  sodium  hydroxide,  is  puaiped  to 
the  Glycol  Plant. 

Chlorine  is  passed  through  chillers,  counter -current  sulphuric  acid 
drying  towers  and  coinpressors  to  prepare  the  product  for  distribution.   The 
spent  acid  is  stored  to  be  used  in  the  brine  treatment  operation. 

Hydrogen  is  scrubbed  with  water  and  3%  sodium  hydroxide,  and   is  used 
in  the  production  of  ammonia.  Ihe  spent  caustic  solution  is  wasted  to  sewer. 
SOURCES  OF  WASTES  AND  DISPOSAL 

Figure  III  schematically  indicates  the  sources  and  disposal  of  wastes. 
The  wa^te  sampling  locations  are  indicated  on  the  diagram  and  are  described  below. 
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FIGURE  III 


CHLOMME  II  PLANT  SOURCES  AHD  DISPOSAL  OF  WASTES 
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(1)  Compressor  bay  cooling  water. 

(2)  Cascade  cooler. 

(3)  Cell  floor  -  H  scrubber,  chlorine  seal  pots,  etc, 

(k)     Graphite  sewer  -  spray  column,  H  scrubber  and  wash  waters. 
SAMPLING  AND  AHALYTICAL  RESULTS 

On  August  12,  1969,  ccanposite  samples  were  collected  of  the  waste  flows 
from  Chlorine  II  during  the  day  shift  at  points  noted  in  Figure  III.   The  analyti- 
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cal  results  of  these  sanples  are  presented  in  Table  III. 

TABLE  III 


Lab. 
No. 

T-l82i+ 

CHLORINE 

II  PLANT  ANALYTICAL  RESULTS 

AND 

FLOW  DATA 

San?)le 
Point 

Flow 
mgd 

1.0 

Solids 
Total    Susp. 

500      30 

Diss. 

470 

COD 
12 

EM 

12.4 

Chlorides 
as  Cl~ 

1 

313 

2 

T-1&P-5 

1.0 

160      3 

157 

k 

8.8 

83 

3 

T-lfl23 

0.5 

U3,910     60 

i+3,850 

ko 

13.2 

1+3,600 

k 

T-1822 

0.5 

6,230    270 

5,960 

110 

12.6 

5,ltto 

Service 

Water 
(Estimate) 

20 

i*0 

NOTE: 

All  results  reported  in  parts  per 

million  (ppm)  except  pH. 

DISCUSSION  OF  RESULTS 

Waste  loadings  based  on  the  analytical  results  in  Tlable  III  and  the 
flow  rates  supplied  by  Ccmpajny  personnel  were  calculated  and  are  provided  below: 


Sample 

Point 

Flow 
(n«d) 

Suspended  Solids 
(lbs. /day) 

Chlorides  as  CI 
(lbs. /day) 

1 

1.0 

300 

3,100 

a 

1.0 

- 

800 

3 

0.5 

300 

218,000 

k 

0.5 

l,J+00 

25,900 

Total  Disch€irge  From 

Chlorine  II  to  5'+" 

Sluice  on  1st  Street.     3.O 

Net  Loading  3-0 


2,000 
l,'+00 


297,800 
296,600 
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From  the  analytical  results,  it  is  evident  that  a  majority  of  the 
wastes  discharged  from  Chlorine  U  are  alkaline  exhibiting  high  levels  of  pH. 
TSiree  of  the  waste  streams  exhibited  pH  values  in  excess  of  12.4,  whereas  the 
Commission's  objective  for  maximum  pH  is  10.6,  and  accounted  for  a  flow  of 
approximately  2.5  mgd.  Biese  wastes  are  discharged  to  the  1st  Street  Sluice 
which  also  carries  the  effluents  from  Glycol  I  Plant  and  the  lime  slaking  pro- 
cess. The   basic  wastes  precipitate  the  carbonates  creating  a  white  coloured 
effluent  frcni  the  1st  Street  Sluice,   tffie  end  result  Is  an   objectionable  white 
plume  in  the  St.  Clair  River. 

It  was  also  reported  that  approximately  l80  gallons  per  shift  of  spent 
weak  caustic  solution  from  the  hydrogen  scrubbing  operation  are  wasted  directly 
to  the  sewer.  TSiis  waste  discharge  could  have  a  marked  effect  on  the  pH  of  the 
final  effluent  discharged  to  the  St,  Clair  River. 

■Rie  graphite  sewer  contained  the  majority  of  the  suspended  solids  dis- 
charged from  the  Chlorine  11  Plant  contributing  approximately  1,300  lbs.  per  day 
(net)  to  the  total  waste  loading.  The  cell  floor  effluent  exhibited  an  extremely- 
high  pH  of  13.2  and  contained  high  concentrations  of  chlorides  as  CI  contribu- 
ting approximately  218,000  lbs.  per  day  towards  the  total  waste  loading.   The 
analyses  of  the  cell  floor  effluent  suggest  high  losses  of  brine  to  the  sewer 
system. 

Since  the  time  of  the  survey,  it  has  been  realized  that  the  brine  used 
in  this  Plant  contains  mercury  because  it  is  common  to  the  Chlorine  I  and  III 
Plant  recirculating  systems.  Hence,  any  losses  of  brine  frran  this  Plant  could 

...  21 


-  21 


result  in  the  discharge  of  mercury. 
CONCLUSIONS  AND  RECCMffiWDATIONS 

All  effluents  from  Chlorine  II  except  for  the  cooling  water  from  the 
cascade  coolers  were  basic,  exhibiting  pH  levels  in  the  range  from  12.4  to  13.2. 
It  appears  that  contamination  of  the  waste  streams  results  from  losses  of  alka- 
line brine  or  caustic  solutions  to  the  sewer  system.  Tighter  in-plant  control 
measures  should  be  in^jlemented  to  maintain  such  losses  to  a  minimum. 

Ihe  high  pH  levels  are  made  more  significant  by  the  fact  that  these 
wastes  are  discharged  to  the  1st  Street  Sluice  which  also  conveys  the  effluents 
from  Glycol  I.  When  these  two  streams  sure  mixed,  a  milky-coloured  precipitate 
is  produced  which  discolours  an  appreciable  stretch  of  the  St.  Clair  Eiver. 
Therefore,  to  eliminate  at  least  a  partial  cause  of  this  aesthetic  pollution, 
the  Coopany  should,  in  addition  to  improving  housekeeping  practices,  provide 
adequate  pH  control  on  a  continuous  basis. 

It  was  also  reported  that  spent  weak  caustic  from  the  hydrogen  scrubber 
is  sewered  following  each  shift.  Waste  of  this  type  should  be  retained  for  alter- 
nate disposal. 

The  graphite  sewer  accounted  for  the  discharge  of  approximately  1,300 
pounds  of  suspended  solids  (net)  to  the  St.  Clair  River,  the   Company  should 
investigate  the  source  of  these  solids  with  a  view  to  eliminating  them  from  the 
sewer  system. 

Since  the  time  of  the  survey,  it  was  learned  that  brine  used  at  the 
Chlorine  II  Plemt  may  contain  mercury  and  hence,  steps  must  be  taken  to  prevent 
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its  discharge.   When  the  Company  was  advised  of  this  problem,  it  commenced 
treating  the  raw  brine  for  mercury  removal. 
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■■     .  .      •      CHLORINE  III  PLANT 

RAW  MATERIAI^S  AND   PRODUCTS 

-        —  ■    ■ 

Chlorine,  hydrogen  and  50%  caustic  solution  are  produced  utilizing 
acidified  brine  and  mercury  and  carbon  electrodes. 
PROCESS 

The  process  description  for  this  Plant  is  essentially  the  same  as 
for  Chlorine  I  as  both  utilize  mercury  cells  for  the  electrolysis  of  brine. 
SOURCES  OF  WASTES  AND  DISPOSAL 

Figure  IV  schematically  indicates  sources  and  disposal  of  wastes 
associated  with  the  Chlorine  III  Plant.  The   waste  sampling  and  other  pertinent 
locations  are  indicated  on  the  diagram  and  are  described  below. 

FIGURE  IV 
CHLORINE  III  PLANT  SOURCES  AND  DISPOSAL  OP  WASTES 
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(1)  H  scrubber  eund  compressor  water. 

(2)  Major  portion  of  combined  waste  flow  from  Chlorine  III. 

(3)  Hydrogen  cooling  water. 

(a)  Floor  spills,  floor  drainage  and  con^iressor  water,  (not  sampled) 

(B)   Intermittent  overflow  to  3rd  Street  sewer  estimated  at  1.0  Imgd.   (not  san^led) 

SAMPI,ING  AND  ANALYTICAL  RESULTS 

On  August  13,  1969,  composite  samples  were  collected  from  11:00  a.m. 
to  4:30  p.m.  of  the  waste  flows  from  Chlorine  III.   The  tinalytical  results  of  the 
samples  are  presented  in  Table  IV. 

TABLE  IV 

CHLORIHE  III  PLAHT  AHALYTICAL  RESULOS  AMD  FLOW  DATA. 

Sample  Lab.   Flow  Solids  Chlorides  Mercury- 

Point    No.   ragd   Total   Suspended   Dissolved     as  CI     as  Hg   COD   pH 

1  T-1867  N.A.   950      20         930        %70     0.77     20   8.8 
&  T-1927 

2  T-1868  6.5  7,800      120       7,680      3,^+50     0.87     36  12.2 
&  T-1928 

3  T-1869  0.3  12.7 
NOTE:  All  results  reported  in  parts  per  million  (ppm)  except  pH. 
DISCUSSIONS  OF  RESULTS 

The  total  net  waste  loadings  from  this  Plant  were  calculated  based  on 
flow  rates  obtained  from  Company  personnel  and  the  analytical  results  of  the 
above  samples.  To   account  for  the  loadings  to  the  3rd  Street  sewer  brought  about 
by  an  overflow  (approximately  1  mgd),  one  would  have  to  assume  that  the  quality 
of  wastewaters  into  this  sewer  is  approximately  the  same  as  that  of  sample  #1. 
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"niis  would  give  the  net  loadings  to  the  Dominion  Alloy  sewer  as  approximately 
6,500  lbs.  per  day  suspended  solidsj  220,000  lbs.  per  day  chlorides;  2,300  lbs. 
per  day  COD;  57  lbs.  per  day  mercury;  and  to  the  3rd  Street  sewer,  approximately 
8  lbs.  per  day  of  mercury. 

By  far  the  most  significant  contaminant  discharged  from  the  Chlorine 
III  Plant  is  mercury.   The  mercury  concentration  in  the  hydrogen  cooling  water 
was  found  to  be  12.7  ppm  (grab  sample)  at  the  time  of  the  survey  in  a  flow  of 
approximately  0.3  Ungd  which  accounts  for  about  36  lbs.  of  the  mercury  discharged 
daily  from  this  Plaint.  The  Company  has  reported  mercury  concentrations  as  high 
as  36  ppm  in  this  cooling  water  which  would  constitute  a  mercury  loss  of  over 
100  lbs.  per  day  to  the  St.  Clair  River  from  the  hydrogen  cooling  operation 
alone.   Other  sources  of  mercury  such  as  floor  drains  and  brine  losses  account 
for  the  remainder  of  the  loss  from  this  Plant.   Ihe  significance  of  mercury 
losses  to  a  watercourse  will  be  discussed  later  in  the  report. 

The  effluent  from  this  Plant  discharged  to  the  Dominion  Alloy  sewer 
also  exhibited  a  high  pH  of  12.2  and  contained  high  concentrations  of  chlorides 
(as  CI  )  contributing  approximately  220,000  lbs.  per  day  to  the  waste  loadings. 
Ihis  would  suggest  losses  of  caustic  and/or  spent  brine  in  this  Plant. 
CONCLUSIONS  AM)  RECOMMEJTOATIONS 

The  mercury  losses  from  Chlorine  Til  were  estimated  at  65  lbs.  per  day. 
The  Company  should  take  immediate  steps  to  eliminate  the  discharge  of  any  waste- 
water which  may  contain  mercury.   Such  measures  would  also  serve  tn  reduce  the 
amount  of  chlorides  discharged  to  the  River. 
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'Rie   high  pH  level  (12.2)  indicates  losses  of  caustic  and/or  alkaline 
brine  to  the  sewer  system.   Tighter  in-plant  control  measures  should  be  adopted 
to  significantly  reduce  these  losses. 

Since  the  time  of  this  survey,  the  Company  was  advised  to  eliminate  all 
mercury  discharges  and  it  was  reported  that  this  has  been  accomplished.  Recent 
investigations  confirm  this  point. 
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CAUSTIC  PLANT 
RAW  MATERIALS  AWD  PRODUCTS 

Solid,  sodium  hydroxide  and  73%  caustic  solution  is  produced  from  50% 
caustic  generated  in  the  Chlorine  I  and  III  Plants. 
PROCESS 

The   50%  caustic  solution  from  the  chlorine  plants  is  concentrated  to 
produce  a  73%  sodium  hydroxide  solution  and/or  solid  sodium  hydroxide.   The  73% 
caustic  solution  is  produced  in  two  evaporator  pots  where  the  feed  is  steam 
heated  to  evaporate  the  water  and  thereby  concentrate  the  solution. 

To  obtain  solid  sodium  hydroxide,  the  50%  caustic  solution  is  fed  into 
a  vessel  having  a  dowtherm  jacket.   Hie  temperature  is  maintained  in  the  order 
of  375  C  to  evaporate  the  water.   "Bie  slurried  sodiiun  hydroxide  is  cooled,  passed 
through  a  flaker,  screened,  classified  and  drummed. 
SOURCES  OF  WASTES  AMD  DISPOSAL 

Figure  V  indicates  schematically  the  sources  smd  disposal  of  wastes,  and 
the  location  of  sample  point  (1)  which  includes  all  wastes  produced  in  the  Plant 
such  as  evaporator  condensate,  cooling  water,  spills,  etc. 
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FIGURE  V 


CAUSTIC  PLANT  SOURCES  AND  DISPOSAL  OF  WASTES 
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SAMPLING  AND  ANALYTICAL  RESULTS 

On  August  12,   1969,   a  coniposite  sample  over  a  period  from  10:00  a.m. 
to  U:00  p.m.   was  obtained  of  the  final  effluent  from  the  Caustic  Plant  discharging 
to  the  north-south  sluiceway.      Ihe  analytical  results  of  the  san^Jle  are  provided 
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in  'Dable  V. 

TABLE  V 

CAUSTIC  PLANT  ANALYTICAL  RESULTS  AND  FLOW  DATA 

Sample    Lab.    Flow  Solids  pH  at         Chlorides 

Point      No.     mgd    BOD    Total    Susp.    Diss,    Lab.    COD      as  CI 

1       T-1832   1.5    S.^  620      210      i+10     11.9     24       226 

Service 

Water  20  kO 

(Estimate) 

NOTE:  All  results  reported  in  parts  per  million  (ppm)  except  pH. 
DISCUSSION  OF  RESULTS 

Waste  loadings  were  calculated  based  on  flow  rates  supplied  by  the  Com- 
pany personnel  and  the  analytical  results  in  "ftible  V,  and  were  found  to  be  as 
follows : 

Flow  BOD         Suspended  Solids         COD         Chlorides 

(mgd)       (lbs. /day)       ( lbs . /day )         (lbs. /day)       (lbs. /day) 

1.5  100  3,200  i+OO  3,400 

Net  Loadings  2,800  2,800 

Ihe  effluent  from  the  Caustic  plant  exhibited  a  high  concentration  of 
suspended  solids  (120  ppm),  contributing  approximately  2,800  lbs.  per  day  (net) 
to  the  total  industrial  waste  loading  to  the  St.  Clair  River.   As  most  of  the 
wastes  were  reported  to  be  made  up  of  cooling  water  ajid  condensates  from  the 
evaporators,  it  is  difficult  to  relate  this  high  suspended  solids  concentration 
with  plant  operations. 

The  pH  was  high  at  11. 9  suggesting  entrairanent  of  caustic  in  the  eva- 
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porator  overhead  and/or  spillage  and  leakage  of  caustic. 
CONCLUSIONS  AND  RBCOMKENDATIONS 

From  the  reported  operations  at  the  Caustic  Plant,  it  was  difficult  to 
account  for  a  suspended  solids  concentration  of  210  ppm  in  the  plant  effluent. 
The  Coapany  should  therefore  carry  out  the  necessaxy  in-plant  studies  to  deter- 
mine the  source  of  this  contamination  with  a  view  to  reducing  the  suspended  solids 
concentrations  to  acceptable  levels. 

!nie  Company  should  similarly  take  steps  to  reduce  the  pH  to  an  accept- 
able level  (5.5  to  10.6). 
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GLYCOL  I  PLANT 
RAW  MATTER lALS  AND  PRODUCTS 

Mono-ethylene,  di-ethylene  and  tri-ethylene  glycol,  etliylene  oxide, 
ethylene  dichloride,  dichloroethylether,  propylene  oxide  and  propylene  dlchloride 
are  produced  using  ethylene,  chlorine,  water,  caustic  and  slaked  lime. 
PROCESS 

The  main  process  carried  out  in  this  Plant  is  the  production  of  ethylene 
glycol  via  the  chlorohydrin  and  ethylene  oxide  route.  First,  ethylene,  liquified 
chlorine  and  pre-heated  water  are  brought  together  in  a  chlorohydrin  reactor  to 
form  ethylene  chlorohydrin  (EGH).  Gases  tram   this  reactor  go  to  an  overhead  con- 
denser where  by-products  of  the  chlorohydrin  reaction,  ethylene  dlchloride  and 
bis-2-chloro  ethyl  ether  are  recovered.   Bie  cooled  gases  are  water  scrubbed  to 
remove  any  chlorine. 

The  dilute  BCH  is  sent  to  a  hydrolyzer  where  hydrolysis  in  a  weak  alkali 
medium  (either  with  caustic  or  slaked  lime)  to  ethylene  oxide  (EO)  is  accomplished. 
The   resultant  EO  and  water  vapour  mixture  is  compressed  and  condensed  to  remove 
some  water.   The  rest  of  the  water  plus  a  portion  of  the  by-products  (ethylene 
dichloride  and  acetaldehyde )  are  removed  in  a  finishing  tower.   Ihe  EO  is  cooled 
and  stored  for  use  in  the  Ethanolamlne  Plant  or  in  the  production  of  ethylene 
glycol. 

Hie  finished  EO  is  then  hydrolyzed  in  the  liquid  phase  under  pressure 
to  fonn  mono-ethylene  glycol.  Reaction  with  more  BO  forms  the  di-ethylene  and 
tri-ethylene  glycol  plus  the  higher  glycols  in  the  form  of  tars.   The  crude 
glycol  solution  is  concentrated  by  multiple  effect  evaporation  to  near  the 
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anhydrous  state  and  then  fractionated  to  separate  the  various  glycol  forms.   Itie 
evaporator  condensate  is  returned  to  the  reactor. 

Propylene  oxide,  a  homologue  of  ethylene  oxide,  is  produced  in  this 
Plant  for  use  in  the  Glycol  II  Plemt.  As  in  the  case  of  the  ethylene  oxide, 
propylene  chlorohydrin  is  first  produced  by  the  reaction  of  propylene,  liquified 
chlorine  and  water.  "Hie  chlorohydrin  is  then  reacted  with  a  mixture  of  slaked 
lime  (20^)  and  caustic  (80^)  to  form  the  propylene  oxide.   The  propylene  oxide 
is  finished  and  by-products  collected  in  a  similar  fashion  as  the  ethylene  oxide. 

The  collected  ethylene  dichloride  from  the  reactor  and  recovery  area^ 
is  neutralized  with  10^  caustic  (to  get  rid  of  any  HCl)  in  the  presence  of  water 
in  a  tank  (D.3A).  Ttie  water  is  used  to  iajirove  mixing,  to  prevent  Inversion  and 
to  dilute  the  caustic.  TSie  supernatant  from  this  tank  is  allowed  to  overflow  to 
the  sewer  and  the  bottom  layer  or  ethylene  dichloride  is  further  processed  in  a 
distillation  tower. 
SOURCES  OF  WASTES  AND  DISPOSAL 

Figure  VI  shows  an  outline  of  the  Glycol  I  Plant,  the  sources  of  waste- 
waters and  the  various  means  of  transmitting  the  wastewaters  to  the  sewers.   Bie 
waste  san^Jling  locations  and  other  pertinent  points  are  indicated  on  the  digigram 
and  are  described  below. 
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FIGUKE  VI 

GLYCOL  I  PLANT  SOURCES  AM)  DISPOSAL  OF  WASTES 
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(1)  Barometric  leg  condenBer  water  from  EO  and  glycol  finishing  from  East 
Sun^  (ES). 

(2)  Scrub  water  of  gases  on  chlordTydrin  reactor  ajid  neutralized  hydrolyzer 
bottoms  from  caustic  side  from  Hydrolyzer  Samp   (HS). 

(3)  EO  cooling  water  from  West  Sump  (WS)  (approx.  2  mgd) 
(k)     Overflow  from  D.3A  tank. 

(a)  Compressor  cooling  water  from  the  EO  compression  (approx.  2  mgd). 

(B)  EO  storage  cooling  water  to  sluiceway. 

(C)  The   overflow  from  lime  recovery  tanks. 

(D)  Clean-up  wastes  from  lime  building. 

(E)  Bad  drains  and  storage  scrubbing  water. 
SAMPLIWG  AND  ANALYTICAL  RESULTS 

On  August  12,  1969*  composite  samples  were  taken  at  several  points  over 
a  6-hour  period  in  the  Plant.  The   analytical  results  of  samples  obtained  are 
shown  in  liable  VI. 


TABLE  VI 

Lab. 

GLYCOL  I 

PLANT  ANALYTICAL 

RESULTS 

AND  FLOW  DATA 

Chlorides 

Sample 

Flow 

Solids 

Point 

No. 

mgd 

BOD     Total 

Susp. 

PH 

COD 

as  Cl" 

^% 

1 

T-1829 

13 

12      150 

3 

8.5 

2k 

93 

18 

2 

T-1827 

2 

112   20,700 

290 

11.0 

800 

12,680 

3^2 

3 

T-I828 

2 

6.8    220 

10 

9.2 

28 

176 

20 

h 

T-1818 

.065* 

5,700   2^,960 

220 

12.4 

16,000 

19, 180 

772 

Service 

Water 
(Estimate) 

20 

15 

i+0 
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*  Volume  estimated  based  on  CI  balance. 
NOTE:  All  results  reported  in  parts  per  million  (ppm)  except  pH. 
DISCUSSION  OF  RESULTS 

There  are  two  main  contaminated  waste  streams  emajiating  from  this 
Plant.   They  are  the  D.3A  overflow  ajid  the  l^drolyzer  sump  flow. 

Ihe  D.3A  overflow  originates  from  the  neutralization  of  the  ethylene 
dlchloride  in  water  before  finishing  by  distillation.   The  volume  of  this  flow 
was  not  measured  during  this  survey  but  it  can  be  approximated  by  cajrying  out 
a  CI  balance  on  the  waste  flows  leading  into  the  south  end  of  the  collection 
sump  (see  Figure  VI)  and  assuming  that  the  chloride  content  of  the  flow  originat- 
ing from  vent  gas  scrubbing  and  pad  drainage  (not  sampled)  is  approximately 
1,500  ppm.   This  gives  the  volume  of  the  D,3A  overflow  to  be  approximately  65,000 
gpd.  Visual  inspection  of  this  flow  tends  to  substantiate  reliability  of  the 
estimated  flow  rate. 

On  the  basis  of  this  flow,  the  principle  waste  loadings  from  this  one 
section  in  this  unit  to  the  42"  sewer  are: 

BOD  3,900  lbs. /day 

COD  11,000  lbs. /day 

Chlorides  13,000  lbs. /day 

pH  12.1+ 

Ttie  contents  of  the  liydrolyzer  sump  were  also  found  to  be  highly  con- 
taminated. This  wastewater  is  mainly  comprised  of  the  drainage  from  the  bottom 
of  the  caustic  hydrolyzer  and  thus,  should  contain  high  concentrations  of  salts 
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(chiorides  and  sulphates),  organics  and  a  high  pH  -  as  borne  out  by  the  analyti- 
cal results.   TJie  net  waste  loadings  from  this  source  to  the  5^"  Sluice,  based 
on  a  flow  of  2  mgd,  are: 


BOD 

2,250  lbs. /day 

Suspended 

Solids 

5,400  lbs. /day 

COD 

16,000  lbs. /day 

Sulphates 

6,850  lbs. /day 

Chlorides 

253,000  lbs. /day 

pH  11.0 

In  addition  to  these  two  highly  contsuninated  waste  flows,  the  waste- 
water resulting  from  euiy  overflow  from  the  lime  recovery  tanks  would  result  in 
high  solids  loadings  and  a  high  pH  to  the  N-S  Sluiceway.   The  two  recovery  tanks 
receive  the  lime  and  llme/caustlc  hydrolyzers  bottom  wastes  along  with  solids 
from  the  Barine  Treatment  Plemts  for  settling.   "Bie  settled  solids  are  trucked 
away  to  retention  lagoons  at  the  Dow  Brine  Farm. 

•Oie  other  two  main  sources  of  wastes  frcm  this  Plant,  i.e.,  effluents 
from  East  sind  West  Sumps,  appeair  to  be  mainly  uncontaminated  once-through  cooling 
water,  even  though  chloride  levels  suggest  some  chemical  losses  due  to  leakage, 
spillage,  etc.   Ihe  net  chloride  loadings  frcan  these  two  sources  are: 

BEist  Sump  7,000  lbs. /day 

West  Sump  7,500  lbs. /day 

Ihe  total  net  loadings  from  the  Glycol  I  unit  are  as  follows: 
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Bod  6,200  lbs. /day 

Suspended  Solids         5,500  lbs. /day 
COD  27,000  lbs. /day 

Sulphates  7,^00  lbs. /day 

Chlorides  275,000  lbs. /day 

CONCLUSIONS  AMD  RECOWETOATIONS 

It  was  found  that  there  are  two  highly  contaminated  waste  streams  from 
this  Plant,  namely,  the  D.3A  overflow  euid  the  hydrolyzer  surap  overflow. 
It  is  reccaninended  that: 

(1)  The  D.3A  overflow  should  be  segregated  for  alternate  treatment  and/or  dis- 
posal. 

(2)  Hydrolyzer  bottcans  should  not  be  discharged  to  the  sewer  system  but  should 
also  be  segregated  for  alternate  treatment  and/or  disposal.  While  the  exact 
volume  of  this  waste  is  not  known,  it  is  not  expected  to  be  of  such  magnitude 
to  make  treatment  and/or  alternate  disposal  impractical. 
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GLYCOL  II  PLANT 
RAW  MATERIALS  AND  PRODUCTS 

Propylene  glycols  (mono-propylene,  di -propylene  and  tri -propylene), 
propylene  oxide  and  polyglycols  are  manufactured  in  this  Plant  from  crude  pro- 
pylene oxide  and  propylene  dichloride.  Water,  glycerine,  caustic  and  potassium 
t^droxide  catalyst  are  also  used. 
PROCESS 

Crude  propylene  oxide  from  Glycol  I  is  finished  and  converted  to  the 
propylene  plycols  in  essentially  the  same  manner  as  for  the  ethylene  glycols. 

Propylene  dichloride  (P.D.C. )  in  the  oils  from  Glycol  I  and  P.D.C. 
from  the  propylene  oxide  finishing  are  combined  and  distilled  to  remove  any 
ethers  frcan  the  P.D.C.   The  product  is  then  batch-washed  with  an  alkali  and  water 
prior  to  storage. 

The  finished  propylene  glycol  is  batch  polymerized  with  a  glycerine 
initiator  and  potassium  hydroxide  catalyst  to  produce  polyglycols.  Water  is 
injected  into  the  polymer  mixture  and  the  mixture  centrifuged,  vacuum  flashed 
and  filtered  to  separate  potassium  and  sodium  salts  frcan  the  polyglycols. 
SOURCES  OF  WASTES  AND  DISPOSAL 

Figure  VII  schematically  indicates  the  sources  of  wastes,  and  the  means 
of  transmission  of  the  wastewaters  to  the  2nd  Street  Sewer.   The  waste  sampling 
points  and  other  pertinent  waste  sources  are  indicated  on  the  disigram  ejid  eire 
described  below: 
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FIGURE  Vn 


GLYCOL  n  PLANT  SOURCES  AND  DISPOSAL  OF  WASTES 
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S  -  SUMP 

PG  .  POLY5LYC0L  SECTIONS 
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(1)  Wastewater  from  3  centrifuges,  2  pressure  filters  and  backwashers,  and  2 
barometric  leg  condensers, 

(2)  (l)  plus  cooling  waters  (B). 

(3)  P.D.C.  neutralizer  water  overflow  from  batch  washing. 

{k)     Wastewater  from  one  barometric  leg  condenser  axid  one  vacuum  flash  column. 
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(a)  storage  pad  drainage  (intermittent). 

(b)  Cooling  waters  from  P.O.,  P.D.C.  and  P.G. 
SAMPLING  AND  ANALYTICAL  RESULTS 

On  August  13,  1969,  composite  samples  were  taken  at  four  points  in 
this  Plant  over  a  5 -hour  period.  The   analytical  results  are   provided  in  Table 
VII. 


TABLE  VH 

Lab. 
No. 

T-1900 

GLlfCOL 

n  PLANT  ANALYTICAL 

RESULTS  AND 

PLOW  DAT/ 

Chlorides 
as  Cl' 

Sample 
Point 

Plow 
mgd 

N.A. 

BOD 
98 

Solids 

Total 

220 

Susp, 
10 

pH 
8.3 

COD 
165 

Free 
NIL 

49 

1 

.3 

2 

T-1901 

4.0 

kk 

240 

15 

7.4 

110 

114 

.2 

3 

T-1902 

0.05* 

450 

380 

5 

7.2 

5,200 

105 

2.1 

1* 

T-1903 

2.0 

8 

220 

10 

7.7 

70 

50 

.1 

Service 

Water 

(Estimate) 

20 

i5 

4o 

*  Visual  observation  or  estimate. 
NOTE;  All  results  reported  in  parts  per  million  (ppm)  except  pH. 
DISCUSSION  OF  RESULTS 

The  net  daily  waste  loadings  from  this  Plant  to  the  2nd  Street  Sewer 


were  calculated  to  be: 


BOD, 


COD 
Chlorides 


2,150  lbs, 
8,400  lbs. 
3,200  lbs. 
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During  this  survey,  certain  batch  operations  like  washing  down  of 
polyglycol  filters  and  centrifuging  were  not  being  carried  on  so  it  is  con- 
ceivable that  the  BOD  ,  suspended  solids  and  COD  loadings  from  the  eastern 
section  of  the  Plant  could  be  higher  than  shown.  It  is  also  interesting  to 
note  that  the  P.D.C.  wash  contributes  about  one-third  of  the  COD  loading  even 
though  the  volume  of  wastewater  is  relatively  small.   The  western  discharge  of 
2   ogd  did  not  contain  high  concentrations  of  contaminants  which  would  suggest 
that  the  flow  was  mainly  comprised  of  cooling  water  wastes  at  the  time  of  the 
survey. 

From  the  analytical  results,  it  was  noted  that  the  main  contamination 
in  the  eastern  stream  (Saoiple  Point  2)  originated  at  the  polyglycol  Section 
(condensor  water  and   filtrates)  rather  than  from  the  propylene  oxide  and  P.D.C. 
Section.   This  would  suggest  that  the  wastewaters  frcan  the  latter  Section  are 
largely  cooling  water.  As  was  previous3;y  mentioned,  contamination  in  this  waste 
streeim  could  be  greater  than  deteimined  during  this  survey. 
CONCLUSIONS  AKD  RECOMMENDATIONS 

Based  on  the  results  of  the  survey,  the  following  conclusions  were 
reached: 

(1)  The   P.D.C.  wash  contributed  approximately  one-third  of  the  total  COD  load- 
ing even  though  the  volume  was  relatively  small. 

(2)  Ihere  is  reason  to  believe  that  contamination  in  the  two  main  discharges 
(Sample  Points  2  and  k)   would  be  greater  than  recorded  due  to  the  fact  that 
certain  batch  operations  were  not  being  carried  out  at  the  time  of  the  survey. 
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^ese  conclusions  leeul  to  the  reccnunendation  that  thfe  Company  carry 
out  studies  to  determine  the  best  method  of  reducing  the  organic  waste  loading 
as  represented  by  BOD  and  COD  loadings. 


...  1+3 


-  43  - 
ETHAMOLAMINES  PLANT 
RAW  MATERIALS  AND  PRODUCTS 

Mono-ethanolamines,  di-ethanolamines  and  tri-ethanolaaines,  and  mono- 
ethyl,  dl-ethyl  and  tri-ethyl  glycolethers  (dowanols)  are  forinulated  from  ammonia 
gas,  water,  ethylene  oxide  ajid  ethanol. 
PROCESS 

Animonia  gas  produced  in  the  NH  -  II  Plant  is  dissolved  in  water  and 
piped  to  the  F^hanolamines  Plant  where  it  Is  mixed,  in  excess,  with  liquid 
ethylene  oxide  under  high  pressures  to  produce  ethanolamlnes .   The  reaction  is 
exothermic  therefore  prefer  temperature  controllers  are  necessary.   Ihe  reaction 
mixture  is  ammonia  stripped  and  then  evaporated  and  dehydrated  to  remove  water. 
Ihis  is  followed  by  low  pressure  finishing  in  columns  to  produce  the  desired  pro- 
ducts, i.e.,  the  three  ethanolamines .   The  condensates  from  the  evaporator  are 
re-used  in  the  absorber.  In  similar  fashion,  ethylene  oxide  is  reacted  with 
ethanol  to  form  the  three  corresponding  glycolethers.   "Bie  ethanol  is  stripped 
off  the  reaction  mixture  but  there  are  no  dehydrator  or  water  wastes  from  this 
process. 
SOURCES  OF  WASTOS  AND  DISPOSAL 

Figure  VIII  gives  an  outline  of  the  sources  of  wastes  and  the  points 
of  disposal  of  these  wastes.   The  waste  sampling  location  (l)  is  indicated  on 
this  diagram  along  with  other  pertinent  sources  of  wastewater  which  are  des- 
cribed below: 
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FIGURE  VIII 


EIHANOLAMINES  PLANT  SOURCES  AND  DISPOSAL  OF  WASTES 


1ST     STUEET    42"     SEWER 


To     RIVtR 


[t> 


From  BLDG.    3  3 

Q       hASTE  hATER  FRUM  THt  DlHYDRiJOH  ON  THE  ETKAKOLAMINES  SECTION 
A  -     COOLING     k;ATER 
B  -    DEHYDRATOR    WASTE     WVTERS 
S  -     SUMP 
(l)     Wastewater  from  the  dehydrator  on  the  ethanolamineB   section. 

(a)  Cooling  water. 

(B)  Dehydrator  wastewaters. 

SAMPLCTG  AND  ANALYTICAL  RESULTS 

On  August  12,   1969,   a  coraposite  sajnple  was  taken  at  this  Plant.      Vne 

analytical  results  are  tabulated  in  Ifeble  VIII. 
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TABLE  Vni 
ETHANOLAMUCES  PLANT  ANALYTICAL  RESULTS  AND  FLOW  DATA 

Sajnple 
Point 

Lab.     Flow             Solids                  Chlorides 
No.      mgd    BOD    Total    Susp.    pH    COD     as  Cl" 

SO, 

T-1821    N.A.    S.k         300     10    8.5    12     99  17 

20  kO 

NOTE:  All  results  reported  in  parts  per  million  (ppm)  except  pH. 


Service 

Water 
(Estimate) 


DISCISSION  OF  RESULIB 

According  to  the  analytical  results,  the  quality  of  the  waste  generated 
in  the  Ethanolamines  Plant  is  acceptable  for  discharge  to  a  watercourse.   This 
assumes  the  quality  of  the  cooling  water  flow  at  Point  Al  (not  sanpled)  is  approx- 
imately the  same  as  that  at  Point  A2.  Bie  total  waste  flow  from  this  Plant  is 

0.7  mgd. 

It  should  also  be  noted  that  tars  frcan  the  finishing  operations  are 
trucked  away  by  a  waste  haulage  contractor  for  disposal  at  another  site. 
CONCLUSIONS 

Ihe  wastewaters  from  this  section  were  found  to  be  virtually  non- 
c  ontaminated . 
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SOLVENTS  PLANT 
RAW  MATERIALS  AND  PRODUCTS 

Tri-chloroethylene,  per-chloroethylene,  carbon  tetrachloride,  hydro- 
chloric acid  and  methyl  chloride  are  manufactured  from  "tetra  heavy  solvents", 
chlorine,  propylene  dichloride  and  propylene. 
PROCESS 

Chlorine  is  brought  together  with  propylene  dichloride  and  "tetra 
heavy  solvents"  frcsn  the  Vinyl  Chloride  Plant  in  a  reactor  at  low  pressures  and 
high  temperatures  to  form  carbon  tetrachloride,  per-chloroethylene  and  hydrogen 
chloride,   ^e  reaction  products  are  recovered  in  a  product  recovery  condenser 
ajid  then  undergo  a  distillation  step  for  separation  and  finishing  to  the  desired 
solvents.   The  non-condensable  hydrogen  chloride,  excess  chlorine  and  inerts  are 
sent  to  an  acid  absorbtion  system  where  HCl  is  absorbed  in  water  to  produce  a 
saleable  product  and  the  wet  chlorine  is  dried  for  recycle  by  scrubbing  with 
93^  H  SO, .  The   spent  sulphuric  acid,  85^  at  this  point,  is  neutralized  with 
caustic  before  discharge  to  the  sewers.   'Bie  amount  of  H  SO,  involved  is  approxi- 
mately 500  gpd.   Additional  propylene  dichloride  is  produced  in  this  Plant  by 
the  reaction  of  chlorine  gas  with  propylene.  Methyl  chloride  is  also  produced 
by  the  controlled  chlorination  of  methane  and  the  product  finished  by  distillation 
in  this  Plant.  The   product  recovery  «uid  finishing  operations  are  quite  similar 
to  those  used  in  the  production  of  the  solvents.   Any  contaminated  (i.e.,  low  pH) 
wastewaters  from  the  methyl  chloride  and  solvent  trains  are  directed  to  a  water- 
NaOH  vent  scrubber. 
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SOURCES  OF  WASTES  AND  DISPOSAL 

Figure  IX  schematically  indicates  the  sources  and  disposal  of  wastes. 
The   vaste  sainpling  locations  and  other  pertinent  points  are  indicated  on  the 
diagram  and  are  described  below. 

FIGURE  IX 
SOLVENTS  PLANT  SOURCES  AND  DISPOSAL  OF  WASTES 


To  RIVER 


1st    street    36"    SEhER 

1 


•— (D 

To  1st  street 
42f     SEWER 
VIA  SUMP 


©  SAW'LE  POINT  NO.   I 


(1)  Compressor  cooling  and  floor  drains. 

(2)  (l)  plus  pad  drains  (A)  and  cooling  waters  (d). 

(3)  Scrubber  water  on  P. B.C.  vent  and  on  methyl  chloride  train  (C),  condenser 
waters  (B)  and  H  SO,  -  NaOH  neutralized  solution  (E). 

(a)  Pad  drains  in  storage  area  (in  EDC  area). 
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(B)  Condenser  cooling  waters  on  methyl  chloride. 

(C)  Scrubber  on  methyl  chloride  -  solvents  train  and  propylene  dlchloride  vent, 
(B)  Cooling  vaters. 

(E)  H  so,  -  NaOH  neutralized  solution  (approximately  500  gpd). 
SAMPLING  AKD  ANALYTICAL  RESULTS 

On  August  12,  1969,  composite  samples  were  collected  of  the  waste  flows 
from  the  Solvents  Plant  over  a  5-hour  period  at  the  sample  points  indicated  on 
Figure  DC.  The  analytical  results  are  presented  in  Table  DC. 


TABLE 

M 

Lab. 
No. 

SOLVENTS  PLANT  ANALYTICAL  RESULTS  AND 

FLOW  DATA 

Chlorides 

as  Cl" 

Sample 

Point 

Flow 
mgd         BOD 

Solids 
Total 

! 

Susp, 

dH 

COD 

SO^ 

20 

1 

T-1817 

2.3 

145 

13 

7.8 

8 

86 

a 

T-1816 

.9           2.2 

170 

10 

7.0 

k8 

88 

20 

3 

T-1820 

1              17 

2,900 

120 

12.1 

l4o 

2,380 

121 

Service 

Water 

(Estimate) 

20 

ko 

NOTE:     All 

results 

reported  in  paurts  per  million 

(ppm)  except  pH. 

DISCUSSION 

OF  RESULTS 

Wastes  discharged  to  the  36"  sewer  were  relatively  uncontaminated. 
waste  loadings  were  calculated  to  be  as  follows: 

COD  UOO  lbs. /day 

Chlorides  400  lbs. /day 


Net 


.  k9 
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Wastes  dischaxged  to  the  k2"   sewer  were  found  to  be  contaminated, 
having  a  pH  value  of  12.1  and  chloride  and  suspended  solids  concentrations  of 
2,380  ppm  and  120  ppm,  respectively.  Net  daily  waste  loadings  to  this  sewer 
were  calculated  to  be: 


BOD 

170  lbs. 

Suspended  Solids 

1,000  lbs. 

COD 

l,i*00  lbs. 

Chlorides 

23,500  lbs. 

The   source  of  the  high  pH  and  chloride  concentration  would  be  the 
wastes  frcm   the  vent  gas  scrubber  on  the  methyl  chloride-solvents  train  and 
would  be  due  to  the  inconplete  control  of  the  neutralization-scrubbing  process. 
Another  source  would  be  the  scrubber  on  the  P.D.C. 
COMCLUSIONS  AMD  RECQMMEWDATIOHS 

The  wastewaters  from  this  Plant  discharged  to  the  k2"   sewer  were  found 
to  contain  high  suspended  solids  and  chlorides  concentrations  and  to  exhibit  a 
high  pH  at  12.2.   The  exact  origin  of  this  high  pH  was  not  determined  by  the 
findings  of  this  survey  but  it  would  most  likely  originate  at  the  vent  gas 
scrubber  on  the  methyl  chloride-solvents  train.  Survey  work  should  therefore  be 
conducted  by  the  Conipany  to  determine  the  source  and  corrective  measures.   Some 
attention  should  also  be  directed  to  the  high  (2,38o  ppm)  chloride  content  in 
this  waste  stream.  It  is  possible  that  it  might  be  attributed  to  one  or  two 
small  waste  flows  aside  from  the  neutralization  or  gas  scrubbing  processes.  The 
source  of  the  suspended  solids  contribution  should  also  be  investigated. 
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"Bie  wastewaters  to  the  36"  sewer  were  found  to  be  virtually  uncontam- 
inated. 


...51 


-  51  - 
VINYL  CHLORIDE  PLANT 
RAW  MATERIALS  AND  PRODUCTS 

Vinyl  chloride  monomer,  anhydrous  and  aqua  HCl  and  chlorothene  (methyl 
chloroform)  are  manufactured  from  chlorine,  ethylene  and  water.  A  ferric  chloride 
catalyst  is  used. 
PROCESS 

Chlorine  and  ethylene  are  brought  together  in  a  high  pressure  reactor 
to  form  ethylene  dichloride  (EDC).  Any  unreacted  inerts  (mostly  nitrogen)  are 
purged  from  the  system  to  a  T-12  scrubber  taking  along  some  unreacted  chlorine 
and  chlorinated  organics.   Bie  heavy  ends  formed  in  the  reactor  go  to  a  vacuum 
tower  and  the  "heavies"  from  this  unit  are  recycled.  Vents  or  eondensables  trom 
this  tower  are  water  scrubbed  before  entering  an  acid  sewer. 

The   crude  EDC  is  sent  to  a  stripping  tower  where  the  lighter  components 
are  stripped  off  to  the  T-12  scrubber  and  the  EDC  is  then  directed  to  a  cracking 
furnace  as  feed.   The  heavy  products  from  the  furnace  enter  a  heavy  ends  stripper 
("heavies"  recycled),  and  the  light  ends  product  goes  first  to  an  HCl  removal  unit 
and  then  to  a  vinyl  chloride  monomer  finishing  column  to  finish  the  vinyl  chloride. 
Any  EDC  left  at  this  stage  is  recycled. 

The   separated  HCl  is  either  collected  and  sold  in  its  anhydrous  state 
or  directed  to  a  karbate-type  absorbtion  column  to  produce  hydrochloric  acid. 
Vent  gas  scrubbers  are  located  on  tanks  in  the  anhydrous  HCl  storage  area  and 
on  the  karbate  column  to  scrub  overheads  with  a  mixture  of  sodium  hydroxide, 
sodium  chloride  and  water. 

Vinyl  chloride  and  hydrogen  chloride  are  brought  together  with  a  ferric 
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chloride  catalyst  in  a  reactor  to  fonn  1:1  di-chloroethane  or  "alpha-di".  Any 
excess  vinyl  chloride  is  stripped  off  and  the  di-chloroethane  is  further  chlor- 
inated in  a  reactor  to  form  methyl  chloroform.   The  vents  from  this  reactor  are 
sent  to  the  T-12  scrubber  while  any  unreacted  di-chloroethane  is  stripped  from 
the  reaction  mixture  and  returned  to  the  reactor.  Vapourizable  "heavies"  from 
the  stripping  column  are  used  as  'tetra  heavy  solvents'  in  another  unit. 
SOURCES  OF  WASTES  AND  DISPOSAL 

Figure  X  schematically  shows  the  outline  of  the  Vinyl  Chloride  Plant 
and  the  sources  and  disposal  of  wastewaters.  Waste  sampling  locations  and  other 
pertinent  points  are  indicated  on  the  diagram  and  are  described  below. 

FIGURE  X 
VINYL  CHLORIDE  PLAJJT  SOURCES  AND  DISPOSAL  OF  WASTES 
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(1)  Contents  of  Acid  Tile  Sewer  (A  +  C  +  F  +  D). 

(2)  Cooling  water  fro©  39B  to  sewer  on  eastern  section. 
(a)  T-12  vent  gas  scrubber  to  Acid  Tile  Sewer  (ATS). 

(B)  Cooling  water  from  colunms  to  k8"   Sewer. 

(C)  Sun?)  leaks  from  HCl  absorbtion  process  (very  small).  Scrubber  on  HCl  absorb- 
tion  column  to  ATS.  Condensates  from  chlorothene  ejector  and  heavy  ends 
stripping  systems  to  ATS. 

(D)  Small  vent  gas  scrubber  on  tank  cars  to  ATS. 

(E)  Absorber  cooling  waters  to  1+2"  Sewer. 
SAMPLING  AND  ANALY1JCAL  RESULTS 

On  August  12,  1969,  composite  samples  were  collected  at  two  points  within 
this  Plant  over  a  5-hour  period.   The  ainalyseB  of  these  samples  are  shown  in  I&ble 
X. 


TASLE  X 

VDJYL  CHLORIDE  PLANT  ANALYTICAL 

RESULTS 

AND  FLOW  DATA 

Sample 
Point 

Lab. 
No. 

T-l8l4 

Flow        Solids 
mgd     Total     Susp. 

1.6     2,iK)0      12 

pH 
11.9 

C 

COD 

58 

hlorides 
as  CI 

so= 
82 

1 

1,498 

2 

T-1811 

N.A.       350 

1 

8 

20 

169 

20 

Service 

Water 

(Estimate) 

20 

15 

40 

NOTE:  All 

results 

reported  in  parts 

per  million  (ppm) 

except  pH. 
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DISCUSSION  OF  RESULTS 

Ihe  major  portion  of  the  wastewater  from  this  iinit  (7.5  "igd-  of  cooling 
water)  enters  a  48"  Sewer  used  exclusively  for  the  Vinyl  Chloride  Plant  and  this 
waste  should  not  be  highly  contaolnated. 

Ilie  main  source  of  contamination  from  this  plant  originates  in  the  Acid 
Tile  Sewer  which  receives  weistes  froa  the  main  vent  gas  scrubber  (T-12),  smaller 
scrubbers  on  the  tank  cars  and  the  HCl  absorbtion  column,  euid  condensates  from 
two  systems.  TJie  pH  of  these  wastes  was  recorded  at  11,9  and  the  chloride  content 
at  1,^98  ppm.   Ihe  net  waste  loadings  from  the  Acid  Tile  Sewer  to  the  36"  Sewer 
were: 

Chlorides  23 » 000  lbs. /day 

COD  900  lbs. /day 

pH  11.9 

It  should  be  noted  that  the  Coinparv  has  recently  installed  autcmatic 
pH  adjustment  equipment  to  control  low  pH  discharges  into  the  Acid  Tile  Sewer. 
According  to  the  analytical  results,  the  pH  of  the  contents  of  this  Sewer  was  11. 9 
which  would  suggest  that  the  neutralization  processes  were  not  too  well  controlled. 

The  total  waste  loadings  from  this  Plant  were  not  able  to  be  calculated 
because  certain  strategic  waste  flows  and  saiqiles  were  not  obtained  during  this 
survey  but  one  would  suspect  chloride  loadings  slightly  above  those  recorded  in 
the  Acid  Tile  Sewer  in  view  of  the  fact  that  some  smaller  scrubbers  empty  into  the 
other  sewers. 
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CONCLUSIONS  AND  RBCCMCaPATIONS 

The   main  area  of  concern  in  this  Plant  is  the  relatively  high  pH  of 
the  wastewaters  discharged  to  the  36"  Sewer  from  the  Acid  Tile  Sewer  even  though 
a  new  neutralization  system  has  been  installed  on  the  Acid  Tile   Sewer,  The  cause 
of  this  problan  should  be  determined  by  the  Coinpany  and  corrective  action  taken. 
In  addition,  a  check  on  the  chloride  levels  should  be  initiated  with  a  view  to 
reducing  them  to  a  nlnimum  within  this  Plant. 
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AMIQNIA  PLANTS  I  AND  II 
RAW  MAI^IALS  AND  PRODUCTS 

Anhydrous  and  aqueous  ammonia  are  produced  from  hydrogen,  air,  steam 
and  natural  gas  (k7%  methane)  in  these  two  Plants, 
PROCESS 

Steam,  natural  gas  (^7^  methane)  and  hydrogen  are  passed  through  a 
furnace  to  raise  the  temperature  of  the  gases  to  approximately  800  C.  Air  is 
introduced  and  the  gases  are  passed  to  a  reformer  where,  in  the  presence  of  a 
nickel  catalyst,  cai-bon  monoxide,  carbon  dioxide,  and  hydrogen  are  produced,   itie 
gases  are  then  passed  to  a  shift  reactor  where,  in  the  presence  of  a  chromium 
catalyst,  the  carbon  monoxide  is  converted  to  carbon  dioxide.  Hie   carbon  dioxide 
is  removed  with  MEA  (methylethylamine )  to  produce  the  hydrogen  and  nitrogen  re- 
actants.  Residual  traces  of  carbon  monoxide  and  carbon  dioxide  are  removed  by 
methanation  over  a  nickel  catalyst.  The  feed  gases  are  then  puinped  over  an  iron 
loop  where  the  ammonia  is  synthesized.   IJie  reaction  gases  are  cooled  and  com- 
pressed and  the  ammonia  separated. 
SOURCES  OF  WASTES  AND  DISPOSAL 

Figure  XI  schematically  shows  the  general  plant  layout,  sources  of 
wastes,  and  the  means  by  which  they  are  conveyed  to  the  St.  Clair  River.   Ihe 
waste  sampling  points  and  other  pertinent  waste  sources  are  indicated  on  the  diag- 
ram and  are  described  below. 
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FIGURE  XI 


AMMONIA  PLANTS  I  AND  II  SOURCES  AND  DISPOSAL  OF  WASTES 
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Q  SAMPU    POINT    No.   I 

(1)  Aiomonia  I  west  -  aqua  scrubber,  etc, 

(2)  Total  wastewaters  from  Ammonia  II. 

(a)  Ammonia  I  east  -  conQiressor  blow  downs  and  compressor  waters  (5  mgd). 
SAMPLING  AND  ANALYTICAL  RESULTS 

On  August  l4,  1969,  composite  sajiples  were  collected  of  the  waste  dis- 
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charges  from  Ajtmnonia  Plants  I  and  II  over  a  period  of  5  hours.      The  analyses  of 
these  samples  are  shovrn  in  liable  XI. 

TABLE  XI 


AMMONIA  PLANTS  I  AND  II  ANALYTICAL  RESULTS  AND  FLOW  DATA 


Saaple   Lab.   Flow  Solids 

Point     No.    mgd   BOD   Total   Suap.   Diss. 


1  T-1871   3     14    260    80     180 

2  T-1870    .28   15    380    10     370 


Free 

Total 

£H 

Ammonia 

Kjeldahl 

Nitrogen 

COD 

9.5 

20 

25 

2k 

8.6 

3.2 

5 

28 

Service 

Water 

(Estimate) 


20 


8.2 


16 


NOTE;  All  results  reported  in  parts  per  million  (ppm)  except  pH. 
DISCUSSION  OF  RESULTS 

Itie  most  significajit  waste  loading  was  that  calculated  for  free  ammonia 
(NH  )  which  was  6OO  lbs.  per  day  representing  a  concentration  of  20  pjan  in  a  waste 
flow  from  one  section  of  Ammonia  I.  Ammonia  concentrations  at  this  level  at  ele- 
vated pH's  could  prove  toxic  to  aquatic  life  in  the  River  and  contribute  to  the 
nutrient  load  discharged  to  the  River. 

Although  similarly  high  ammonia  concentrations  were  not  found  in  the 
Ammonia  II  Plant  wa^stes  to  the  4th  Street  Sewer^  there  is  reason  to  believe  that 
these  wastes  would  also  contain  high  ammonia  concentrations  at  times.  For  exeunple, 
it  was  reported  by  Cos^any  personnel  that  high  strength  amnnnla  wastes  (30^  aqueous 
ammonia)  are  discharged  to  the  sewers  in  Ammonia  II  from  a  tank  (D-I9).  "Utiese 
wastes  coii5)rise  a  flow  of  2  gpm  discharged  three  times  daily  over  20  minute  inter- 
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vals.  This  ammonia  is  contained  in  the  condensate  from  a  compressor  and  such 
discharges  could  contribute  to  high  ammonia  concentrations. 
CONCLUSIONS  AJD  RECOMMEKDATIONS 

High  amnonia  concentrations  In  the  wastes  from  one  section  of  the  Aiomonia 

I  Plant,  and  intermittent  discharges  of  high  strength  ammonia  wastes  at  the  Ammonia 

II  Plant,  contribute  to  the  nutrient  loading  discharged  to  the  St.  Clair  River  and, 
in  conjunction  with  a  high  pH,  could  prove  toxic  to  River  organisms. 

It  is  recommended  that  Immediate  action  be  taken  to  eliminate  the  dis- 
charge of  compressor  condensates  and  any  other  wastes  bearing  high  concentrations 
of  ammonia  through  In-plant  control,  process  modification  and/or  waste  treatment. 
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ETHYLENE  PLANT 
RAW  MA'TERIALg  AMD  PRODUCTS 

Ethylene  and  propylene  are  la^mufactured  from  light  petroleum  gases 
obtained  from  neighbouring  refineries. 
PROCESS 

In  the  production  of  ethylene  and  propylene,  the  light  petroleum  ga^es 
used  are  obtained  fro®  the  refineries  in  the  Saxnia  area.  The  process  is  essen- 
tially the  steam  cracking  of  methane  and  propane,  and  the  subsequent  refinement 
and  distillation  of  the  product  mixture  to  separate  the  ethylene  and  propylene. 

"Bie  starting  products  are  steam  fed  into  the  thermal  cracker  where  the 
methane  and  propajie  are  converted  into  ethylene  and  propylene.   The  cracked  gases 
are  water  quenched  and  conq^ressed.  Water  is  separated  from  the  gases  which  are 
passed  to  a  series  of  distillation  columns  to  separate  the  ethylene  and  propylene. 

The  quench  waters,  after  the  cracking  operation,  are  parsed  through 
gravity  separators  to  recover  hydrocarbons.  Brine  (15^  sodium  chloride  -  10  gpm) 
is  added  to  the  effluent  from  the  first  separator  and  this  mixture  is  fed  to  another 
separator  where  additional  hydrocarbons  are  removed.   "Bie  hydrocarbons  are  stored 
while  the  effluent  from  the  second  separator  is  discharged  to  the  sewer  (20  -  25 
gpm). 

Water  condensate  produced  during  the  compression  of  the  "enes"  is  dir- 
ected to  the  same  oil  separator.   The  hydrocarbons  are  removed  by  gravity  separa- 
tion and  the  water  is  discharged  to  sewer.  ' 
SOURCES  OF  WASTES  AND  DISPOSAL 

Figure  XII  schematically  indicates  the  sources  and  disposal  of  wastes  in 
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the  Ethylene  Plant.  Ihe  waste  saB5)ling  locations  and  other  pertinent  sources  are 
indicated  on  this  dia^an  and  axe   described  belotr. 

FIGURE  XII 
EIHYUME  PLANT  SOURCES  AKD  DISPOSAL  OF  WASTES 
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(1)  Ethylene  East  -  oil  separator  effluent  plus  cooling  water  (A). 

(2)  Ethylene  West  -  compressor  cooling  water. 

(3)  Brine-oil  separator  effluent. 
(a)  Cooling  water. 
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SAMPLING  AMD  AMALYTICAL  RESULTS 

On  August  ik,   1969»  composite  samples  were  collected  of  the  effluents 
from  the  Ethylene  Plant  over  a  5 -hour  period.   The  analytical  results  of  these 
samples  are  presented  in  Table  XII. 


TABLE  XII 

Lab. 

ETHYLENE  PLANT  ANALYTICAL  RESULTS 

AND  FLOW  DATA 

Sample 

Flow 

Solids 

Chlorides   Phenols 

Ether 

Point 

No. 

T-1880 

m^d 

5 

Total 
2,J*30 

Susp. 

15 

Diss. 
2,4l5 

8.8 

as  Cl"     (ppb) 

Solubles 

1 

1,269       175 

0 

2 

T-1881 

15 

340 

30 

310 

8.3 

100 

0 

3 

T-1882 

.03 

123,310 

70 

123,240 

11.1 

71,600      8,000 

7 

Service 

Water  SO  8.2     Uo        8 

(Estimate) 

NOTE;  All  results  reported  in  parts  per  million  (ppm)  except  pH. 
DISCUSSION  OF  RESULTS 

"Hie  net  waste  loadings  were  calculated  based  on  flow  rates  submitted  by 
Company  personnel  and  the  analytical  results  of  samples  collected  during  the  course 
of  the  survey  and  were  found  to  be: 

Suspended  Solids         1,300  lbs. /day 
Chlorides  55,000  lbs. /day 

Phenols  22  lbs. /day 

Hie  effluents  discharged  from  the  Ethylene  Plant  exhibited  high  phenol 
concentrations.  Based  on  the  results  of  this  survey,  it  is  estimated  that  approxi- 
mately 22  net  lbs.  per  day  of  phenolic  materials  are  discharged  frcan  the  Plant. 
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In  addition  to  the  contribution  from  the  oil  separator,  which  is  minimal  due  to 
relatively  low  flow  rates,  phenols  could  originate  from  the  cracking  operations 
as  condensates  or  in  cooling  water. 

As  the  wastes  discharged  through  the  Ethylene  -  West  Sewer  were  reported 
as  being  essentially  cooling  waters,  it  is  difficult  to  account  for  the  high  phenol 
concentration  noted  during  the  survey,  indicating  that  a  further  investigation  is 
necessary  to  account  for  all  phenolic  sources. 

A  weak  brine  solution  (10^  sodium  chloride)  is  added  to  the  oil  separa- 
tor to  effect  better  oil-water  separation  by  producing  a  greater  difference  in 
the  specific  gravities.  Ihe  effluent  from  this  unit  enters  the  eastern  sewer  from 
the  Ethylene  Plant  and,  undoubtedly,  contributes  significantly  to  the  55,000  lbs, 
(net)  per  day  of  chlorides  found  in  this  sewer. 
CONCLUSICWS  AND  REC0MMENDATIO1T3 

It  is  recommended  that  the  Company  investigate  the  possibility  of  using 
a  more  efficient  type  of  oil  separator  or  oil  separation  process  that  would  elim- 
inate the  need  for  a  brine  solution  and  would,  therefore,  result  in  a  significant 
reduction  in  the  55,000  lbs.  of  chlorides  discharged  from  this  Plant  daily  to  the 
3rd  Street  Sewer. 

The  sources  of  phenolic  wastes  should  be  established  and  appropriate 
action  should  be  taken  to  reduce  the  loading  significantly. 
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STXRENE  PLANT 
RAW  MATERIALS  AND  PRODUCTS 

Styrene,  ethyl  benzene  and  toluene  are  manufactitred,  frcm  ethylene,  steam, 
ethyl  chloride  and  benzene.  An  aluminum  chloride  catalyst  is  used. 

PROCESS 

Tlhe   production  of  styrene  may  be  broken  down  into  three  distinct  parts; 

(a)  alkylation  of  ethylene  and  benzene  to  ethyl  benzene  in  the  presence  of  ethyl 
chloride. 

(b)  dehydrogenation  of  ethyl  benzene  to  crude  styrene, 

(c)  recovering  the  styrene  monomer  from  unreacted  ethyl  benzene  and  toluene  by 
distillation. 

Dried  benzene,  ethylene,  and  ethyl  chloride  are  fed  to  reactors  to  pro- 
duce ethyl  benzene.  Ethyl  chloride  supplies  the  hydrogen  chloride  necessary  to 
activate  the  aluminum  chloride  catalyst.   Ihe  vent  gases  axe  scrubbed  with  water 
and  hydrochloric  acid  before  being  released  to  atmosphere.  The  scrubbing  solution 
is  sewered,  Bie  ethyl  benzene,  unreacted  materials  and  the  allsylatlon  by-products 
are  settled  to  recover  the  aluminum  chloride.  The  catalyst-free  products  are  then 
washed  with  caustic  solution,  settled  to  separate  ^the  water,  and  sent  to  the  dis- 
tillation columns. 

The  first  colvunn  recovers  the  benzene  which  is  returned  to  process  while 
the  second  column  recovers  the  ethyl  benzene.  "Bie  ethyl  benzene  is  purified  with 
caustic  solution,  settled  to  separate  the  water,  and  pumped  to  styrene  production. 

Ethyl  benzene  and  superheated  steam  atre  fed  to  a  furnace  reactor  where, 
in  the  presence  of  a  catalyst,  the  ethyl  benzene  is  converted  to  styrene.   The 
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reactor  products  sure  condensed.   Uie  hydrocarbons  are  separated  frcan  the  water  and 
are  directed  to  a  fractionating  colvunn  where  the  benzene  and  toluene  are  removed 
to  be  returned  to  process.   The  ethyl  benzene  and  styrene  mixture  are  passed 
through  vacuum  columns  where  the  two  products  are  separated.  Ethyl  benzene  is 
returned  to  process  while  the  styrene  undergoes  another  purification  step  to  re- 
move styrene  "tails".  "Bie  pure  styrene  is  sent  to  storage  after  a  proper  inhibi- 
tor has  been  added. 
SOURCES  OF  WASTES  AMD  DISPOSAL 

Figure  XIII  schematically  indicates  the  sources  and  disposal  of  wastes. 
Ihe  waste  sampling  locations  and  other  pertinent  sources  of  wastes  are  indicated 
on  the  diagram  and  are  described  below. 

FisuRE  xni 

ST3fRENE  PLANT  SOURCES  AND  DISPOSAL  OF  WASTES 


O.S- 
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0        SAM-U  POINT    No.   I 
[as]      OIL    SEPARATOR 
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(1)  Influent  to  above  ground  separator  (some  oily  wastewaters  and  caustic  duisps). 

(2)  Effluent  from  above  ground  separator. 

(3)  West  Suji^)  -  (2)  plus  contaminated  water  sewer  (a)  plus  acid  sewer  (B). 
(k)     Building  52  West  discharge  -  mainly  cooling  water. 

(5)  Building  52  East  discharge  -  mainly  cooling  water. 

(6)  Styrene  Plant  East  Sewer  -  oil  separator  effluent  (C)  and  cooling  water. 
(a)  Contaminated  water  sewer  -  pump  pads  runoff,  oil  spills  and  drainage  from 

general  etrea. 

(B)  Acid  Sewer  -  acid  dumps  from  acid  scrubbers. 

(C)  Small  separator  effluent  mainly  oily  wastewaters  from  caustic  washings. 
SA>gLCTG  AND  AMALYTICAL  RESULTS 

On  August  13,  1969,  composite  samples  were  collected  of  wastes  originating 
at  the  Styrene  Plant.  Bie  analytical  results  of  samples  obtained  are  presented 
in  Table  XIII.   'Hiis  liable  also  includes  the  samples  of  the  Styrene  Plant  effluents 
collected  on  September  3,  1969. 

TABLE  Xm 


Lab. 

STSfRENE  PLANT  ANALYTICAL  RESULTS  AND  FLOW  DATA 

Saa^Jli? 

Flow 

Chlorides 

Point 

No. 

mgd 

BOD 

COD 

as  CI 

Ether  Solubles 

Copper 

1 

T-1892 

N.A. 

1,400 

25,000 

777 

14.7^ 

.14 

2 

T-1893 

N.A. 

4,600 

9,250 

2,24o 

312 

.56 

3 

T-1891 

N.A. 

2,400 

4,800 

1,528 

ll?t 

.14 

k 

T-1890 

N.A. 

136 

— 

531 

0 

.07 

5 

T-1889 

N.A. 

12 

20 

76 

0 

.01 

6 

T-1888 

11.0 

_. 

24 

73 

7 

.01 
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On  September  3>  I969>  the  following  results  were  obtained. 


Saii5)le 

Lab. 

Flow 

Chloridea 

Phenols 

Point 

No. 

mgd 

BOD 

COD     as  CI 

Ethe^"  Solubles 

(ppb) 

2 

T-207U 

N.A. 

i+OO 

1,350 

3 

l4o 

3 

T-2075 

N.A. 

120 

8,6oo 

3.318 

1,000 

3 

T-2076 
(Grab) 

N.A. 

._ 

— 

k2% 

NOTE: 

All  results  reported  in 

parts  per  million 

(ppm)  except  phenols. 

DISCUSSION  OF  RESULTS 

It  is  difficult  to  estimate  the  waste  loadings  discharged  from  the 
Styrene  Plant  as  flow  rates  could  not  be  related  to  the  sanipled  streams.   However, 
based  on  analytical  results  alone,  it  is  evident  that  the  Styrene  Plant  contributes 
excessive  quantities  of  BOD-exerting  material,  COD-exerting  material  and  ether 
solubles.  5yr  virtue  of  the  second  set  of  sangjles  collected  on  September  3,  I969, 
it  is  evident  that  the  operations  also  result  in  notable  discharges  of  phenolic 
materials. 

The  high  ether  soluble  concentration  (11^)  noted  in  one  of  the  samples 
was  attributed  to  a  failure  in  aji  acid  line,  resulting  in  a  cross-connection  of 
sewers  and  the  subsequent  overloading  of  an  existing  oil  separator.  However, 
when  this  same  sewer  was  resampled  on  September  3,  1969,  even  higher  ether  soluble 
concentrations  were  obtained  ('♦2^),  indicating  a  steady  loss  of  ether  soluble 
material  to  the  sewer  system. 

During  discussions  held  with  plant  personnel,  it  was  lesuTied  that  there 
were  a  number  of  batch  discharges  from  the  Styrene  Plant  that  could  have  detrimental 
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effects  on  the  quality  of  the  final  effluent.   Itie  spent  hydrochloric  acid  is 
discharged  directly  to  the  sewer  under  steady  flow  amounting  to  approximately 
1,500  lbs.  per  day.  "Diere  were  also  two  septurate  dun5)s  of  caustic  to  the  sewer. 
Itie  first  dump  consisted  of  3f500  lbs.  of  2%  caustic  discharged  every  day  over  a 
one  to  two-hour  period;  the  other  duinp  of  3»500  lbs.  of  2%  caustic  occurred  every 
three  days.   It  should  be  noted  that  the  spent  caustic  would  also  contain  appre- 
ciable concentrations  of  aluminum. 
CONCLUSIONS  A!iD  RECCMMENDATI0N5 

The  Congpany  should  examine  the  operations  of  the  Styrene  Plant  to  deter- 
mine all  sources  of  pollution.  Of  particular  conceiTi  was  the  high  phenol  concen- 
tration of  1,000  ppb  noted  in  the  scuqile  of  the  wastes  taken  at  the  West  Sump  (3) 
on  September  3>  1969'  Effective  action  should  then  be  taken  to  reduce  the  con- 
taminating components  in  the  waste  streams  to  render  the  effluents  acceptable  for 
discharge  to  a  watercourse. 

"ttie   Coi^any  should  also  investigate  alternate  methods  of  disposal  of 
batch  discharges.  Spent  caustic  should  not  be  discharged  to  an  oil-bearing  wa^te 
stream,  as  this  would  have  a  tendency  to  emulsify  the  oil  making  its  removal  more 
difficult. 

Waste  volumes  should  be  established  for  principle  waste  flows  to  enable 
the  Con^jany  to  determine  waste  loadings  sewered. 
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POLYETHYLENE  PLANT 
RAW  MATERIALS  AND  PRODUCTS 

Linear  polyethylene  is  manufactured  from  ethylene  and  butene.   The 
catalyst  used  contains  either  titanium  or  aluminum. 
PROCESS 

Dow  produces  polyethylene  by  a  low  pressure  process.   The  ethylene  and 
butene  monomers  are  brought  into  solution  in  a  hydrocarbon  medium  (hexane).  The 
monomers  are  polymerized  over  a  catalyst,  usually  a  Ziegler-type  inorganic  catalyst 
containing  titanium  or  aluminiim.  The  polymer  forms  around  the  particles  of  the 
catalyst  and  is  removed  for  further  processing  while  the  hydrocarbon  is  recycled. 
The  polymer/catalyst  peu*ticles  are  sepeirated  by  solvent  extraction  with  alcohol 
and  the  alcohol  is  later  recovered  and  the  collected  polymer  is  dried  and  finished. 
SOURCES  OF  WASTES  AITO  DISPOSAL 

Figure  XIV  schematically  represents  the  sources  and  disposal  of  wastes 
in  this  Plant.   TJie  waste  siuspling  locations  are  indicated  on  the  diagram  ajid  are 
described  below. 
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FIGUEE  XIV 


POLYETHYLENE  PLANT  SOURCES  AMD  DISPOSAL  OF  WASTES 


To    RIVER 


0       SAMHLE  POIWT     No.    I 
SOLIDS     SEHARATCjR 


(1)  Effluent  in  polyethylene  west  sewer. 

(2)  Effluent  in  polyethylene  middle  sewer. 

(3)  Overflow  from  polyethylene  simips  south. 
(h)  Overflow  from  polyethylene  sumps  east. 
(5)  Overflow  from  polyethylene  sumps  west. 
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SAMPLING  Am   ANALYTICAL  RESULTS 

On  August  ikf   1969,  composite  sampXes  were  taken  at  various  points  in 
this  Plant  over  about  a  6-hour  period.  Ihe  analytical  results  of  these  samples 


are  shown  in  Table  XIV. 


TABLE  XIV 


POLniTHYLENE  PLANT  ANALYTICAL  RESULTS  AND  FLOW  DATA 


Sample 

Lab. 

Flow 

. 

Point 

No. 

mgd 

COD 

PH 

1 

T-1873 

k 

2UO 

9.1 

2 

T-iaT^^ 

3 

58 

7.5 

3 

T-1875 

* 

8.1^ 

k 

T-1876 

)  2 

* 

8.6 

5 

T-1877 

♦ 

8.5 

Service 

Water 

15 

(Estimate) 

Ti 


Al 


Solids 

Total 

Susp. 

Diss. 

NH3 

290 

1*5 

2^+5 

0.4 

290 

10 

280 

0.1 

220 

5 

215 

* 

220 

10 

210 

* 

230 

5 

225 

* 

20 

*  Sample  exhausted, 
NOTE;  All  results  reported  in  parts  per  million  (ppm)  except  pH. 
DISCUSSION  OF  RESULTS 

Hie  net  waste  loadings  from  this  Plant  to  the  3rd  Street  Sewer  were  cal- 
culated to  be: 

Suspended  Solids  400  lbs, /day 


BOD, 


COD 


900  lbs, /day 
10,500  lbs. /day 


72 


72 


A  relatively  high  concentration  of  COD  at  2^0  ppm  in  the  effluent  in  the  west 
sewer  would  indicate  some  losses  of  raw  materials  or  alcohols  used  In  the  finish- 
ing process. 

Of  some  concern  is  the  sewering  of  spent  catalyst  to  the  3rd  Street 
Sewer  as  this  could  contribute  a  significant  metal  loading  to  the  watercourse. 
CONCLUSIONS  AND  RECQMMEWDATIONS 

The  Plant  operation  should  be  examined  to  determine  low  volume  high 
strength  waste  streams  in  view  of  the  relatively  high  COD  concentrations  noted  in 
the  effluent  in  the  west  sewer.   "Biese  waste  streams  should  be  segregated  for 
treatment  or  alternate  disposal.  In  addition,  the  sewering  of  spent  catalyst 
should  be  discontinued. 
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STJOROlf  PLAMT 
RAW  MATERIALS  AMD  PRODUCTS 

High  impact  and  general  purpose  styron  or  polystyrene  are  manufactured 
from  styrene  and  butadiene.  £tt)yl  benzene  is  used  as  a  modifier. 
PROCESS 

(a)  General  Purpose  Styron 

The  styrene  monomer  is  converted  to  polystyrene  (Styron)  under  the  in- 
fluence of  heat  and  catalysts.  Modifiers  are  added  to  produce  desirable  character- 
istics in  the  final  product.   In  the  manufacture  of  Styron,  the  principle  modifier 
is  ethyl  benzene  and  its  concentration  in  the  material  is  usually  kept  at  around 
10^.   The  polymerization  itself  is  a  continuous  process. 

Ihe  viscous  polystyrene  is  passed  through  a  stripping  tower  where  a 
combination  of  high  temperatures  and  low  pressures  remove  the  unreacted  styrene 
which  is  returned  to  the  process. 

ihe  Styron  Is  extruded,  cooled  and  granulated. 

(b)  High  Impact  Styron 

High  ifflpact  Styron  is  produced  In  much  the  same  way  as  general  purpose 
Styron,  with  the  exception  that  the  product  is  a  copolymer  of  styrene  and  butadiene. 
The  copolymer  is  blended  with  rubber  to  achieve  the  desired  characteristics  in  the 
final  product. 
SOURCES  OF  WASTES  AJP  DISPOSAL 

Figure  XV  schematically  shows  the  sources  and  disposal  of  wastewater  from 
the  Styron  Plant  to  the  2nd  Street  Sewer.  The   one  san^jling  point  is  indicated  on 
the  diagram  and  is  described  below. 
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FIGURE  XV 


ST5fH0N  PLANT  SOURCES  AND  DISPOSAL  OF  WAS  US 


-CD- 


BIDG.     I  2 


aa>    STREET     SEI.ER 

,.  To    RIVER 


0       SAH^U     fOm    No.     I 


1.   (a)  Barometric  leg  to  maintain  low  pressiire  in  styrene  stripper. 

(b)  Water  baths  used  in  product  extrusion. 

(c)  Emergency  coolers  to  be  used  In  event  of  failixre'' in  the  Dowtherm  coolers. 

(d)  Spills  from  the  styrene  storage  tanks. 
SAMPLING  AND   ANALYTICAL  RESULTS 

On  August  13,  1969,  a  6|-hour  composite  sample  was  taken  of  the  effluent 
from  this  Plant  discharging  to  the  2nd  Street  Sewer.   "Bie  analytical  results  are 
presented  in  Table  XV. 
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TABLE 

XV 

Lab. 

STYRON 

PLANT  ANALYTICAL 

RESULTS  AND  FLOW  DATA 

Sample 

Flow 

Solids 

Point 

No. 

mgd 

BOD     'Potal 

Susp. 

Diss. 

pH 

COD 

CI 

1 

T-1896 

1.2 

37      430 

10 

it20 

7.8 

50 

53 

NOTE;  All  results  reported  in  parts  per  million  (ppm)  except  pH. 
DISCUSSION  OF  RESULTS 

The   waste  loeidings  from  the  Styron  Plemt  discharged  to  the  2nd  Street 
Sewer  are  not  significant.  The   relatively  high  BOD,  however,  would  suggest  that 
there  may  be  leaks,  spills,  etc.,  of  styrene  to  the  sewer. 

During  the  course  of  the  survey,  It  was  discovered  that  Dowtherm  W6is 
used  in  the  production  of  Styroa.  Biis  material,  which  can  cause  taste  and  odour 
problems,  should  not,  under  any  circumstances,  be  permitted  to  discharge  to  a 
watercourse. 

Other  wastes  arising  in  the  production  of  Styron  which  were  not  san^iled 
include: 

(1)  Tars  which  build  up  in  the  styrene  to  polystyrene  conversion  equipment  and 
are  collected  and  burned  at  the  Steeun  Plant  or  returned  to  the  Styrene  Plant  for 
reprocessing. 

(2)  Dowtherm  tars   which  are  hauled  away  by  a  local  contractor  for  disposal.   Ihe 
Dowtherm  does  not  have  any  contact  with  water  at  the  Styron  Plants. 

(3)  Miscellaneous  solids  which  are  removed  from  the  various  systems  and  are  dis- 
posed of  at  the  Plant  solid  waste  disposal  dump. 
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CONCLUSIONS  AMD  RECOMMENDATIONS 

Bie  waste  from  the  Styron  Plant  does  not  constitute  a  significant  source 
of  pollution.   The  Plant  should,  however,  be  inspected  for  any  low  volume  high 
strength  streams.   Diese  streams  should  be  diverted  for  suitable  treatment.  Care 
should  be  taken  to  ensvire  that,  under  no  circumstances,  Dowtherm  is  discharged  to 
the  Hiver. 
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PEIASPAN  PLANT 


RAW  MAIERIALS  AMD  PRODUCTS 


Two  different  forms  of  pelaspan  (a  polystyrene  foam)  are  produced  from 
polystyrene,  blowing  agents,  water  and  a  zinc  suspending  agent.  In  the  Pelaspan 
PlaJit,  an  organic  catalyst  is  also  used. 
PROCESS 
(1)  Pelaspan  I 


Ihe   Pelaspan  I  Plant  is  concerned  with  the  extrusion  of  the  formed 
polystyrene  and  the  addition  of  a  blowing  agent.  Water  is  used  in  the  annealing 
baths  which  follow  the  extrusion  but  this  does  not  constitute  a  waste  source  as 
the  water  is  recycled, 
(2)  Pelaspan  II 

Ihe  Pelaspan  II  Plant  formulates  the  polystyrene  from  monomeric  styrene 
by  means  of  a  suspension  polymerization  process  utilizing  a  zinc  suspending  agent 
and  an  organic  catalyst.  After  polymerization,  a  hydrocarbon  blowing  agent  is 
added  to  the  mixture.  Ihe  suspending  agent  is  removed,  after  polymerization  has 
occurred,  by  acidification  with  hydrochloric  acid  to  zinc  chloride.   These  waste- 
waters are  directed  to  a  zinc  separation  pond. 

Capacity  of  the  Pelaspan  II  Plant  is  at  present  slightly  under  one  batch 
per  day. 
SOURCES  OF  WASTES  AND  DISPOSAL 

Figure  XVI  schematically  shows  the  sources  and  disposal  of  wastes  from 
the  Pelaspan  Plant.  Bie  waste  sampling  locations  and  other  pertinent  sources  of 
wastes  are  indicated  on  the  diagram  and  are  described  below. 
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FIGURE  XVI 


PEIASPAN  PLANT  SOURCES  AND  DISPC^SAL  OF  WASTES 


»    I   ■< 


eiBG.      2  Z 


From  bU)G.     3  9 


r>   To    RIVER 


-Qy 


To  2nd  STRttT 
S£hER 


©         SAMPLE    POINT  No.  I 
[T]        SOLIDS    SEPARATOR 


(1)  Cooling  waters  from  Pelaspan  I  section. 

(2)  Overflow  from  zinc  separation  pond. 

(3)  (2)  plus  cooling  waters  from  Pelaspan  II  section  (a). 
(a)  Cooling  waters  from  Pelaspan  H  section. 
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SAMPLING  AMD  ANALYTICAL  RESULTS 

On  August  13,  1969*  composite  samples  were  taken  at  three  points  in 

this  Plant  over  a  5-hour  period.   Bie  analytical  results  are  provided  in  Table 

XVI. 

TABLE  XVI 

PELASPAW  PLANT  ANALYTICAL  RESULTS  AND  FLOW  DATA 

Sanqjle  Lab.  Flow  Solids  Nitrogen 

Point    No.   mgd  BOD  Total  Susp.  Diss.  pH  COD  2n  CI  NH   Total  SO, 

1  T-1897  .3   1.^   250    20     230  &.k       k  4.5  .'^O  .36    20 

2  T-1815  N.A.   3.0   370     k  366  6.8  16  8.3  111   .1   .54    20 

3  T-1810  .7   8.0   400    20     380  7.2  16      98   .02  .30    20 

Service 

Water  20  15      i+0 

(Estimate) 

NOTE:  All  results  reported  in  parts  per  million  (ppm)  except  pH. 

DISCUSSION  OF  RESULTS 

Except  for  the  high  zinc  concentration  noted  in  the  overflow  frc»n  the 
zinc  separation  pond,  the  wastes  appear  to  be  acceptable  for  discharge. 
CONCLUSIONS  AND  RECOMMENDATIONS 

"Hie  Coanpany  should  atteaqot  to  effect  better  zinc  separation  and  thereby 
reduce  the  metallic  loading  to  the  St.  Clair  River. 
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•  liATEDC  PLAWT 
RAW  MATERIALS  AND  PRODUCTS 

Latex  is  laanufactured  frcm  styrene  and  butadiene.  Catalysts,  oils, 
acids,  soaps,  and  extruders  and  coagulating  agents  are  used  in  this  process. 
PROCESS 

Polymerization  of  the  styrene  and  butadiene  monomers  into  the  styrene- 
butadiene  copolymer  occurs  by  a  process  of  emulsion  polymerization.   I^e  emulsion 
mixture  contains  the  monomers  in  the  ratio  of  23%   to  50%  styrene  and  50%  to  75% 
butadiene.   Oie  reaction  takes  place  at  low  temperature  in  the  presence  of  catalysts. 

The  latex  suspension  (the  particles  of  rubber  in  the  suspension  are  gen- 
erally in  the  range  of  1^00  to  2,000  %)   is  stored  until  needed.  When  required,  the 
latex  suspension  is  coagulated  by  the  €idditlon  of  acid  and  modified  by  the  addition 
of  oils  aiid  soaps  to  produce  e  product  vlth  the  desired  characteristics. 

Hie  coagulation  of  the  latex  suspension  precipitates  approximately  95% 
of  the  rubber  particles.   The  supernatant  from  this  coagulation  which  contains 
the  remaining  lincoagulated  latex,  extenders  and  coagulating  agents,  is  directed 
to  a  sluiceway  and  a  holding  pond  where  the  remaining  latex  is  coagulated  by  cal- 
cium chloride  and  removed  for  land  disposal.  The   effluent  from  the  pond  is  dis- 
charged with  the  plant  cooling  water  to  the  3rd  Street  Sewer. 
SOURCES  OF  WASTES  AND  DISPOSAL 

Figure  XVII  schematicsLlly  shows  the  outline  of  the  Latex  Plant  and  the 
sources  and  disposaO.  of  wastewaters.  Waste  sampling  locations  and  other  pertinent 
points  are  indicated  on  the  diagram  and  are  described  below. 
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FIGURE  XVII 


LATEX  PLANT  SOURCES  AND  DISPOSAL  OF  WASTES 


To  RIVER 


®   SrtJ*^LE  W)INT  No.  il 


(1)  Process  wastes  to  latex  treatment. 

(2)  Effluent  from  latex  treatment. 

(3)  Effluent  from  treatment  plus  cooling  waters. 
(a)  Cooling  waters. 

SAMPLING  AND  AHALYTICAL  RESULTS 

On  August  l4,  1969,  composite  samples  were  collected  at  three  waste 
flows  within  this  Plant  over  a  5 -hour  period.   The  analytical  results  are  shown 
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in  Table  XVn. 


TABLE  XVn 

LATEX 

PLANT  ANALYTICAL  RESULTS  AMD  FLOW 

DATA 

Sample    Lab. 

Plow 

Solids 

Chlorides 

Point     No. 

ngd 
N.A. 

BOD 
265 

Total 
13,700 

Susp. 
830 

Diss. 
12,870 

COD 
800 

10.4 

as  CI 

1     T-189'i 

6,600 

2     T-1895 

N.A, 

108 

21,820 

5 

21,815 

725 

U.2 

11,380 

3      T-1904 

3 

11 

i.'+so 

60 

1,390 

48 

7.5 

488 

Service 

Water 
(Estimate) 

20 

15 

40 

NOTE:  All  result 

s  reported  in 

parts  per 

million 

(ppm)  except  pH. 

DISCUSSION  OF  RESULTS 

Tbe  concentrations  of  waste  constituents  measured  in  the  Latex  Plant 
effluent  are  not  high.  However,  the  results  suggest  that  the  cooling  waters  con- 
tain suspended  solids  concentrations  higher  than  normally  expected. 

The  net  daily  waste  loadings  from  this  Plant  to  the  3rd  Street  Sewer  were 
calculated  from  flow  data  provided  by  the  Company  and  the  analytical  results,  and 
were  found  to  be: 


COD 

Suspended  Solids 

Chlorides 


1,000  lbs. 

1,200  lbs. 

13,500  lbs. 


It  should  be  noted  that  the  treated  latex  waste  flow  contained  a  high 
COD  whereas  the  suspended  solids  levels  would  suggest  that  most  of  the  organic 
material  should  have  been  removed.  No  explanation  for  this  observation  can  be 
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given  at  this  time. 
CONCLUSIONS  AND  RECOMMENDATIONS 

With  the  exception  of  a  high  suspended  solids  concentration  (60  ppm), 
the  wastes  were  found  to  be  acceptable  for  discharge  to  a  watercourse.  It  is 
recommended  that  the  Company  examine  this  plant  with  a  view  to  eliminating  or 
reducing  the  suspended  solids  discharge. 
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STEAM  PLANT 
RAW  MATE31IALS  AND  PRODUCTS 

Steam  for  the  Dow  Chemical  of  Canada,  Limited  complex  in  Saxnia  is 
manufactured  from  treated  river  water.  Coal,  gas  and  oil  axe  used  as  the  energy 
source. 
PROCESS 

Dow  Chemical  of  Canada,  Limited  operates  a  steam  generating  pleuit  to 
provide  the  necessary  steam  for  the  processing  complex.  River  water  is  puugsed 
directly  to  the  plant  and  is  first  treated  with  ferrous  sulphate  and  lime  for 
softening.   Ihe  solids  are  permitted  to  settle  out  in  a  primary  clarifier  and  the 
supernatant  is  puaiped  through  sand  filters.   Die  filtered  water  is  passed  through 
a  series  of  ion -exchangers  to  obtain  the  feed  to  the  steam  generators. 

"Hie  solids,  accumulated  in  the  prlmaiy  clarifier,  are  discharged  inter- 
mittently to  the  sewer,  the  sand  filters  are  back-washed  on  an  average  of  once 
a  day  and  the  wastes  from  this  operation  are  also  discharged  directly  to  the  sewer. 
The  ion -exchangers  are  regenerated  about  once  every  32  hours.  The  cation  exchangers 
€ire  regenerated  with  hydrochloric  acid;  the  anion  exchangers  with  sodium  hydroxide. 

Oil  and  gas  are  the  predominant  fuels  with  coal  used  only  on  occasions. 
The  fly  ash  from  the  cyclones  is  trucked  away  for  disposal.   Ihe  slag  is  ground 
and  sluiced  and  also  trucked  away  for  dispose^.. 
SOURCSS  OF  WASTES  AND  DISPOSAL 

Figure  XVHI  indicates  the  general  plant  outline,  sources  of  wastes, 
juid  the  means  by  which  they  are  transmitted  to  the  St,  Clair  River.  Composite 
sang)les  were  taken  over  a  24-ho\ir  period  of  the  two  effluents  from  this  Plant. 
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IHiese  sampling  points  are  indicated  on  the  following  diagram  and  are  described 
below. 

FIGURE  XVIII 
STEAM  PLANT  SOURCIS  AND  DISPOSAL  OF  WASTES 


A 


42"  StLEfi 


V  To    RIVER 


BU)6,     I  8  I 


12"  SEWER 


<t> 


♦  To    RIVER 


<I^-    P    -ri 


©     SAMPLE     t>UINT    No.   I 
P  -  SETTLING    PWO 


(1)  Overflow  from  settling  pond. 

(2)  Total  effluent  in  Steam  Plant  k2"   Sewer  to  St.  Clair  River. 

(3)  Total  effluent  in  Steam  Plant  12"  Sewer  to  St.  Clair  River. 
(a)  Clarifier  bottoiBS. 

(B)  SaBd  filter  back-wash,  cooling  water,  etc. 
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(C)  Acidic  regenerant,  ion-exchange  back-wash,  sluice  pond,  etc. 

(D)  Caustic  regenerants,  ion-exchange  back-wash,  runoff,  etc. 
SAMPLING  AMD  ANALYTICAL  RESl^lS 

Uie  only  in-plant  saa^le  ti^en  during  the  survey  was  the  supernatant 
from  the  caustic  regenerant  pond  overflowing  to  the  12"  Sewer.  2U-hour  composite 
samples  were  collected  of  the  effluents  in  the  12"  and  42"  Sewers  at  the  St.  Clair 
River.   IJie  analytical  results  of  the  samples  are  shown  in  l^ble  XVIII. 

OABLE  XVIII 


STEAM  PLANT  ANALYTICAL  RESUl 

M 

AND 

FLOW  BATk 

Chlorides 

Sample 

Lab. 

Flow 

Suspended 

Point 

No. 
T-1929 

mgd 
N.A. 

Solids 

30 

COD 
32 

pH 
12.6 

as  Cl" 

Iron 

1 

3,376 

0.62 

2 

Shift  I 

T-1915 

0.8 

225 

8 

7.7 

k9 

3.6 

Shift  II 

T-1919 

0,8 

55 

k 

7.9 

53 

1.0 

Shift  III 

T-1923 

0.8 

170 

16 

9.3 

70 

1.9 

3 

Shift  I 

T-1916 

0.1 

225 

32 

11.9 

702 

4.3 

Shift  II 

T-1920 

0.1 

100 

32 

11.3 

473 

1.5 

Shift  III 

T-1924 

0.1 

170 

20 

12.2 

9l4 

2.6 

Service 

Water 
(Estimate) 

20 

-— 

8.2 

40 

— 

NOTE:  i 

Ml  results 

i*eported 

in  parts 

per  million 

(ppm) 

except  pH. 

DISCUSS. 

[ON  OF  RESULTS 

Ihe  net  waste  loadings  were  calculated  based  on  flow  rates  supplied  by 
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Company  personnel  and  the  smaJytical  results  of  saii5)les  collected  during  the  sur- 
vey.  Iliese  were  calculated  to  be: 

Suspended  Solids         2,600  lbs. /day 

Chlorides  2,500  lbs. /day 

Iron  60  lbs. /day 

There  are  a  number  of  intermittent  discharges  which  contribute  to  the 
waste  flows  and  these  include: 

(a)  primary  clarifier  bottoms. 

(b)  sand  filter  back-wash  (an  avereige  of  once  per  day). 

(c)  ion  exchanger  regenerants  (an  average  of  once  every  32  hours). 

Bie  caustic  and  acid  ion-exchanger  regenerants  are  discharged  to  the 
sewer  system  without  prior  neutralization,  thus,  explaining  the  high  pH  levels  in 
the  12"  Sewer  at  the  St.  Clair  River. 

The  suspended  solids  concentrations  in  both  final  effluents  from  the 
Steam  Pleuit  exceeded  the  15  ppm  concentration  suggested  liy   the  OWRC  for  direct 
discharge  to  a  watercourse.  In  the  k2"   Sewer,  the  concentration  ranged  from  55  ppm 
to  225  ppm  and  in  the  12"  Sewer  from  100  ppm  to  225  Ppm.  It  is  also  very  likely 
that  these  concentrations  would  be  greatly  exceeded  for  short  intervals  during 
the  discharge  of  the  clarifier  sludges  and  sand  filter  back-wash. 

The  release  of  the  primary  clarifier  sludges  to  the  sewer  accounts  for 
the  iron  noted  in  the  effluent  at  the  St.  Clair  River.   The  objective  for  iron  dis- 
charges to  a  watercourse  is  17  ppm  maximum.  Although  con^josite  samples  indicated 
iron  concentrations  in  the  order  of  2  to  3  ppm,  it  is  probable  that  these  concen- 
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trations  would  be  considerably  exceeded  for  short  periods  of  time  when  the  clari- 
fier  bottoms  were  being  dlschaxged. 

During  the  course  of  the  survey,  it  was  noted  that  there  was  a  marked 
periodic  discolouration  in  the  effluents  discharged  from  the  Steaa  Plant,   ijiis 
discolouration  produced  an  objectionable  yellow-orange  plume  in  the  St.  Clair 
River  that  persisted  for  a  considerable  distance  downstream  of  Dow's  property 
limits. 

CONCLUSIONS  AMD  REC(MiENDATIONS 

Based  on  the  findings  of  this  survey,  it  is  evident  that  the  Steam 
Plant  discharges  wastewater  of  objectionable  quality  caused  mainly  by  batch  or 
intermittent  waste  discharges.  As  a  result,  the  Company  should  initiate  a  prog- 
ram to  collect  or  retain  these  high  strength  waste  discharges  for  alternate  dis- 
posal or  treatment. 

Ihe  wastes  produced  during  the  ion-exchange  regeneration  cycle  had  a 
marked  effect  on  the  quality  of  the  effluent  discharged  via  the  12"  Sewer  to  the 
St.  Clair  River.  Hiese  wastewaters  exhibited  pH  values  ranging  from  11.3  to  12.2. 
The  Company  should  atten5)t  to  schedule  this  operation  to  permit  the  proper  mixing 
of  the  caustic  and  acidic  regenerants  to  effect  neutralization.  It  may  be  neces- 
sary to  provide  storage  facilities  to  retain  wastes  from  one  cycle  until  regener- 
ants of  another  cycle  are  produced  in  order  to  provide  for  neutralization. 

The   Steam  Plant  was  also  found  to  discharge  excessive  quantities  of  sus- 
pended solids  to  the  watercourse.  The  suspended  solids  concentrations  in  the  final 
effluents  in  both  sewers  ranged  from  55  Ppm  to  225  ppm.   Die  net  suspended  solids 
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loading  contributed  by  the  Steam  Plant  was  in  the  order  of  2,500  lbs. /day  in  a 
total  flow  of  2.7  mgd. 

It  should  be  noted  that  the  discharge  of  the  primary  clarifier  bottoms 
and  the  back-wash  from  the  sand  filters  would  contribute  a  major  portion  of  the 
suspended  solids,  yet  would  account  for  only  a  small  percentage  of  the  total 
flow.   The  Compajiy  should  therefore  consider  segregating  these  contaminated  waste 
stretuas  for  treatment. 

-Hie  clarifier  bottoms  also  accounted  for  the  major  portion  of  the  iron 
noted  in  the  final  effluents  discharged  from  the  Steam  Plant.   (Iron  was  noted  in 
both  sewers  as  repair  work  was  being  done  on  the  sewers  at  the  time  of  the  survey 
and  wastes  were  permitted  to  flow  from  one  sewer  to  the  other.)  Segregating  the 
primary  clarifier  bottoms  for  treatment  and  separate  disposal  of  the  sludge  would 
also  eliminate  this  source  of  contamination.   The  iron  in  the  wastes  produces  an 
intermittent  objectionable  coloured  plume  in  the  St.  Clair  River  and  the  Company 
should  make  every  effort  to  eliminate  this  situation. 

In  conclusion,  it  is  recoaoaended  that  the  Company  examine  the  operations 
of  the  Steam  Plant  to  identify  the  sources  of  pollution,  with  a  view  to  under- 
taking the  necessary  corrective  action  to  render  the  final  effluents  suitable  for 
discharge  to  a  watercourse. 
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DISCUSSION  OF  OVERALL  COMPLEX 
Introduction 

During  the  course  of  this  survey,  two  types  of  sainpleB  were  collected. 
Outfall  samples  taken  at  the  St,  Clair  River  were  coiig>osited  over  a  24-hour 
period  to  obtain  an   assessnent  of  the  waste  loadings  discharged  directly  to  the 
watercourse.   In-plant  sanples  were  co]iQ>osited  for  shorter  periods  and  were  used 
to  determine  the  plant  operations  that  contributed  significantly  towcirds  the 
loadings  noted  in  the  outfall  sauries.  !Ihe  entire  saapllng  program  was  carried 
out  over  a  five-day  period  coonencing  August  11,  1969-   It  was  necessary  to  re- 
san^Jle  the  Styrene  Plant  on  September  3»  1969*  as  the  previous  inspection  was 
reported  to  have  taken  place  during  a  plant  upset  and  was  therefore  said  to  be 
non -representative  of  normal  operations. 

The  concentration  of  contaminants,  flow  data  and  the  net  daily  waste 
loading  within  the  various  sewers  in  the  Dow  complex^   are  shown  in  %ble  XIX. 

Itie  waste  loadings  from  the  individual  plants  were  cooiputed  from  the 
analytical  results  of  the  cooiposite  sauries  obtained  at  the  outfalls  of  the 
plsjits  and  flow  rates  reported  by  the  Coinpany;  while  loadings  to  the  St.  Clair 
River  were  calculated  from  the  cmalytical  results  for  the  effluent  samples  at 
the  River  for  each  8-hour  saapling  period  and  one-third  of  the  daily  flow  re- 
portftd  by  the  Compaiiy  for  each  sewer.  It  should  be  noted  that  for  calculated 
net  loadings,  the  concentrations  of  contaminants  in  the  raw  watpr  were  taken  as: 

COD  15  ppm 

Total  Solids  200  ppm 

Suspended  Solids  20  ppm 

Chlorides  as  Cl~  40  ppm 
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It  should  be  borne  in  mind  that  the  purpose  of  liible  XIX  was  not  to 
establish  waste  loading  mass  balances  on  individual  sewer  systems,  but  rather, 
to  determine  the  total  loadings  from  the  Dow  Chemical  of  Canada,  Limited  complex 
to  the  St.  Clair  River  and  also  to  indicate  at  a  quick  glance  the  major  contribu- 
tions of  a  waste  parameter  in  any  sewer  system  at  this  ccai^jlex.  Principle  wjtste 
loadings,  as  determined  by  outfall  samples,  are  also  sumnarlzed  in  Table  XXIII. 
Establishment  of  waste  loadings  mass  balances  were  not  possible  in  many  cases 
because: 

(a)  flow  rates  were  not  established  at  certain  sanpling  points; 

(b)  samples  were  not  taJcen  at  strategic  in-plant  points; 

(c)  some  analyses  were  not  performed  on  saoorples  because  of  interferences  in 
analytical  procedures,  broken  bottles,  etc.;  and 

(d)  the  composited  sampling  periods  at  the  individual  plants  were  carried 
out  over  short  periods  (5  to  6  hours)  on  the  day  shifts  only,  which 
would  indicate  the  wastewater  conditions  during  that  period  and  not 
necessarily  the  conditions  over  the  full  2't-hour  period. 

Based  on  the  results  of  the  survey,  it  is  evident  that  there  are  a  number 
of  high-strength,  low-volume  waste  discharges  to  the  Company's  sewer  system  that 
are  masked  and  diluted  by  high  flows  of  cooling  water.   'Riese  waste  flows  and  their 
point  of  origin  have  been  noted  in  the  sections  dealing  with  individual  plants 
located  Vithin  the  coo^jlex  and  will  be  discussed  more  fully  later  in  this  report. 
Suffice  to  say  at  this  time  that  the  concentrations  noted  in  the  final  effluent 
discharge  at  the  St.  Clair  River,  in  many  instances,  could  be  attributed  to  a  dis- 
charge upstream  in  the  sewer  of  an  extremely  potent  waste  that  contributed  a  small 
percentage  towards  the  toteJ.  flow  but  accounted  for  a  high  percentage  of  the  waste 
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loading. 

It  ia  the  policy  of  the  OWRC  to  request  industries  to  undertake  effec- 
tive measures  where  practical  to  reduce  the  losses  of  polluting  materials  to 
sewer  systems.   If  there  are  high-strength,  lew -volume  waste  streams  discharged 
to  a  sewer,  that  have  a  significant  effect  on  the  quality  of  the  final  effluent, 
then  the  Company  involved  should  be  prepared  to  segregate  these  streams  and  pro- 
vide the  necessary  treatment  to  render  them  acceptable  for  discharge  to  a  water- 
course. Diluting  a  strong  waste  with  clean  cooling  water  cannot  be  considered 
as  an  acceptable  means  of  treatment,  as  the  same  amoimt  of  polluting  materials 
is  being  discharged  to  the  watercourse  regardless  of  the  final  diluted  effluent 
concentration. 

In  discussing  the  waste  discharges  from  Dow  Choaical  of  Canada,  Limited, 
one  cannot  consider  only  existing  impairment  of  water  quality  in  the  St.  Clair 
River,  but  must  also  take  into  account  the  potential  of  the  wastes  to  iuqsair,  in 
setting  out  the  requirements  for  a  pollution  control  program.   In  the  past,  many 
industries  have  adopted  the  attitude  of  placing  the  onus  on  the  environment  to 
show  lo^airment  before  considering  an  effective  pollution  control  program.   Ttiis 
philosophy  cannot  be  adhered  to  for  a  number  of  fundamental  reasons. 

Bie  responsibility  of  any  regulatory  agency,  given  the  task  of  managing 
a  natural  water  resource,  is  to  ensure  that  this  particular  resource  is  not  im- 
paired for  other  uses.  To  wait  for  pollution  to  occur  before  requesting  appro- 
priate corrective  action  would  be  defeating  the  purpose  of  the  regulatory  agency. 
In  the  case  of  Dow  Chemical  of  Canada,  Limited,  situated  on  the  shore  of  the  St. 
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Clair  River,  it  is  not  always  an  easy  task  to  demonstrate  serious  in^jairment  of 
the  watercourse  because  of  its  size. 

The   second  basic  reason  for  not  culhering  to  the  eEurlier-mentioned 
philosophy  is  that,  in  some  cases,  the  inpainuent  may  turn  out  to  be  irreversible. 
A  watercourse  or  the  biological  life  in  it  may  be  permanently  damaged  rendering 
subsequent  corrective  action  meaningless.  In  the  case  of  mercury  pollution,  the 
effects  may  be  felt  for  years  even  after  all  such  discharges  to  the  watercourse 
have  been  eliminated. 

It  has  also  been  argued  that  one  legitimate  use  of  a  watercourse  is  to 
carry  away  wastes.   Ihis,  of  course,  cannot  be  disputed  providing  the  waste 
loadings  discharged  do  not  exceed  the  assimilative  and  dilution  capewities  of  the 
receiving  watercourse.   The  OWRC  has  recognized  this  use  of  a  watercourse  only 
after  the  industry  has  implemented  all  the  practical  measures  to  control  and/or 
treat  the  waste  effluents  prior  to  discharge.  Only  a  small  percentage  of  the 
total  contaminated  waste  discharges  of  Dow  Chemical  of  Canada,  Limited  are  treated 
and  hence,  the  industry  should  not  be  allowed  to  rely  mainly  on  the  assimilative 
and  dilution  capacities  of  the  St.  Clair  River  to  handle  its  effluents. 

Based  on  the  recent  applications  for  approval  submitted  by  Dow  Chemical 
of  Canada,  Limited,  it  appears  that  a  number  of  revisions  and  alterations  to 
existing  facilities  are  being  planned  and  many  of  these  contribute  towards  an 
increase  in  the  total  waste  loading  to  the  St.  Clair  River.  Although  each  indivi- 
dual contribution  cannot  in  itself  be  considered  appreciable,  together  they  repre- 
sent a  significant  increase  in  the  total  waste  loading.  The   OWRC  requires  that 

i 
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this  trend  be  reversed  and  the  Congiany  euiopt  a  program  where  waste  control  and/or 
treatment  becomes  an  inherent  feature  in  any  plant  alteration  whenever  contaminated 
liquid  wastes  are  encountered.  Also,  treatment  of  wastes  must  definitely  be  con- 
sidered whenever  a  new  source  of  waste  is  encountered. 
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Mercury 

TABLE  30C 


SUMMARY  OF  MERCURY  WASTE  LOADINGS 


Flew 

Mercury- 
lbs. /day 

3.5 

9 

6.5 

60 

69 

Chlorine  I 

Chlorine  III 

Total 

During  May,  1969f  a  biological  survey  was  conducted  by  the  OWRC  Biology 
ftranch  of  the  St.  Clair  River  on  a  stretch  extending  from  approximately  1  mile 
below  the  Blue  Water  Bridge  down  to  Ethyl  Corporation  of  Canada  Limited  including 
that  portion  of  the  River  euljacent  to  Dow  Chemical  of  Canada,  Limited.  Although 
a  complete  and  detailed  report  is  to  be  published  at  a  later  date,  some  of  the 
initial  findings  revealed  high  level  concentrations  of  mercury  in  the  bottom 
sediments  in  the  vicinity  of  the  outfall  from  Dow  Chemical  of  Canada,  Limited. 
Below  the  5th  most  northern  outfall,  approximately  20  feet  off  shore,  mercury 
concentrations  of  1,'*70  ppm  were  noted  in  the  botton  sediments.  Other  off-shore 
sediment  samiples  exhibited  high  mercury  concentrations  of  100  ppm,  58O  ppm  and 
760  ppm  progressing  downstream  from  the  Company.  As  a  result  of  the  above  find- 
ings, during  the  course  of  this  industrial  waste  survey,  particular  en^hasis  was 
placed  on  determining  all  sources  of  mercury  losses  from  Dow  Ch^d.cal  of  Canada, 
Limited  to  the  St.  Clair  River. 

There  were  two  separate  electrolytic  plants  at  Dow  Chemical  of  Canada, 
Limited  that  utilized  mercury  cells  for  the  electrolysis  of  brine  to  produce  hydxo- 
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gen,  chlorine,  and  sodium  hydroxide.  Chlorine  I  was  reported  to  utilize  176  cells 
and  maintain  a  total  mercury  inventory  of  approximately  29'f,000  lbs.  Chlorine 
III,  the  larger  of  the  two  plants,  utilized  100  cells  and  maintained  a  total 

mercury  inventory  of  approximately  304,000  lbs.   Ihe  total  chlorine  production 

6 
at  both  plants  was  estimated  at  2k  x   10  lbs.  per  month  with  mercury  losses  aver- 
aging in  the  order  of  0.7  lbs.  of  mercury  per  ton  of  chlorine  produced.   Based  on 
the  above  Company  figures,  the  daily  mercuiy  make-up  for  both  plants  was  estimated 
at  about  280  lbs.  per  day. 

During  the  course  of  this  survey,  separate  ccBQJOsite  saoiiles  were  col- 
lected in  plastic  containers  of  the  final  effluents  discharged  to  the  St.  Clair 
River  containing  wastes  frooi  Chlorine  I  and  Chlorine  III.   In -plant  sauries  were 
also  collected  at  each  of  the  above  plants  to  assess  the  mercury  losses  directly 
at  the  source. 

Ihe  total  waste  discharge  from  Chlorine  I  was  reported  as  3.5  mgd.   Bieae 
wastes  joined  the  effluent  from  Building  42  and  the  combined  flow  was  discharged 
to  the  St.  Clair  River  via  the  common  Chlorine -Caustic  South  Sewer.   The  composite 
sample  taken  at  the  sump  between  Buildings  42  and  4l,  representing  part  of  the 
flow  from  Chlorine  I,  indicated  mercury  concentrations  in  the  order  of  O.36  ppm. 
"Hiree  separate  ccoposite  saiqples,  representing  a  24-hour  operating  period  of  the 
combined  wastes  at  the  St.  Clair  River,  indicated  mercury  concentrations  of  0.29 
ppm,  0.13  ppm  and  O.O9  ppm.  Based  on  the  reported  flows,  and  the  above  sample 
results,  the  mercury  losses  from  Chlorine  I  to  the  St.  Clair  River  were  estimated 
to  be  about  9  lbs.  per  day  at  the  time  of  the  survey. 
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The  total  effluent  from  Chlorine  III  was  reported  as  7.5  mgd  of  which 
6.5  ngd  were  discharged  to  the  Dominion  Alloy  Sewer  and  1  mgd  was  allowed  to  over- 
flow to  the  3rd  Street  Sewer.  A  grab  saiq>le  taken  of  the  hydrogen  scrubber  water 
indicated  a  mercury  concentration  of  12.7  ppm  in  an  approximate  flow  of  200  gpm. 

The  total  combined  effluent  from  Chlorine  III  made  up  of  cell  floor  wastes,  H 

2 

scrubber  water,  compressor  waters,  etc.,  indicated  a  mercury  concentration  of  O.87 
ppm.  Based  on  the  reported  flow,  and  the  analytical  results  of  the  sanqples,  it 
was  estimated  that  60  lbs.  of  mercury  per  day  were  discharged  to  the  sewer  from 
Chlorine  III,  Itie  figure  included  the  1  aogd  of  wastes  discharged  to  the  3rd  street 
Sewer  from  the  above  plant. 

Bie  total  mercury  discharge  to  the  St.  Cledr  River  varies  considerably, 
depending  upon  the  losses  of  brine  to  the  sewers.   Ohe  CojBpany  has  reported  mer- 
cury concentrations  in  the  spent  brine  from  the  mercury  cells  ranging  in  the  order 
of  k   ppm  to  i+0  ppm  with  the  average  in  the  order  of  10  ppm.  Most  of  the  spent 
brine  is  recycled  back  to  the  wells  and  sewering  takes  place  only  during  hydraulic 
imbalances.  For  the  purpose  of  this  report,  the  mercury  losses  to  the  St.  Clair 
River  have  been  estimated  at  50  to  100  lbs.  per  day. 

During  the  course  of  this  surv^.  Company  personnel  had  indicated  that 
they  had  only  recently  became  aware  of  the  high  mercury  losses  to  the  St.  Clair 
River.  Although  mercury  losses  were  inherent  in  the  operation  of  electrolytic 
cells,  it  was  assumed  that  most  of  the  metal  was  lost  to  the  brine  which  was  re- 
turned to  the  underground  wells.   Other  minor  losses  incorporated  with  the  products 
were  assumed  to  account  for  the  total  mercury  make-up  required. 
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With  the  awareness  that  mercury  posed  a  water  pollution  problem^  the 
Company  began  to  investigate  meaiis  of  eliminating  mercury  losses  to  the  water- 
course. Immediate  attention  was  focused  on  the  H  scrubbing  operation  at  Chlorine 
III  with  a  view  to  ellniinating  the  effluent  entirely.  Indirect  coolers  were  to 
be  installed  at  each  mercury  cell  to  eliminate  the  liquid  effluent.  15ie  Company 
also  began  investigating  methods  of  overcoaiing  the  hydraulic  imbalances  in  the 
brine.   Storage  fsicilities  were  to  be  provided  to  collect  surplus  brine  and  brine 
spills  and  prevent  their  discharge  to  the  watercourse.   5y  the  time  this  report 
is  issued,  oEuiy  corrective  measures  will  have  been  inplemented  resulting  in  a 
marked  decrease  in  the  amount  of  mercury  discharged  to  the  St,  Clair  River. 

Tlie  Compamy  should  undertake  every  available  measure  to  eliminate  en- 
tirely all  mercury  losses  to  the  St.  Clair  River.  Mercury  is  an  extremely  toxic 
ingredient  being  lethal  to  fish  in  concentrations  anywhere  from  0.0004  to 
0.02  ppm.   'ttie  other  significant  aspect  is  that  mercury  accumulates  in  living 
tissue  and  can  go  through  biological  concentration  up  the  food  chain.   Itie  moat 
serious  mercury  problems  have  been  encountered  in  Japan  and  Sweden  where  ingestion 
of  mercury-tainted  fish  flesh  caused  several  health  problems  and  even  death. 

Mercury  poisoning  produces  numbness  in  the  outer  extremities  and  mental 
disorder  but  the  minimum  critical  dosage  at  which  synqptoms  of  damage  are  observable 
is  not  well  defined.   Initial  effects  cannot  be  determined  as  healthy  cells  have 
the  ability  of  replacing  and  carrying  on  the  job  of  mercury  damaged  cells.   Ihe 
effects  of  mercury  poisoning  can  only  be  discerned  if  too  many  cells  are  destroyed 
to  a  point  where  the  replacement  power  of  the  healthy  cells  is  non-existent.  Mer- 
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cury  also  effects  the  fetus  and  cases  have  been  recorded  where  newly-born  children 
have  exhibited  higher  mercury  concentrations  than  the  mother. 

Studies  on  mercury  indicate  that  fish  containing  more  than  0.02  mg  Hg/Kg 
(wet  tissue)  should  be  regarded  as  unfit  for  human  consun5)tion  under  steady  diet 
conditions.  Higher  concentrations  may  be  tolerated  providing  the  number  of  inges- 
tions is  limited.  Ihe  half -life  of  mercury  in  man  has  been  estimated  from  70  days 
to  200  days  and  hence,  minor  ingestions  at  long  intervals  should  not  have  serious 
detrimental  consequences. 

Studies  have  shown  that  some  unidentified  microorganisms  can  methylate 
inorganic  mercuiy.  Generally,  the  conversion  rate  to  methyl  mercuiy  is  much 
higher  when  the  bottom  sediment  contains  organic  substances  and  is  Influenced  by 
oxygen  deficiency  emd  tenperature.  Scms   steps  by  which  inorganic  mercury  and  mer- 
cury-containing compounds  are  converted  in  nature  to  methyl  mercury  ^  '  are  as 

follows ; 


(C^H^)^  Hg 


)^  Hg 


CILO  -  CH  -  CHg  -  Hg 


Mercxury-tainted  fish  can  still  be  found  in  a  watercourse  long  after  all 
the  mercury  discharges  to  the  receiving  stream  have  been  eliminated  or  reduced. 
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It  has  been  reported  that  the  effects  of  pollution  may  last  10  to  100  years  unless 
the  mercury  is  made  inactive  by  physical  removal  or  by  the  elimination  of  its 
biological  availability.  In  the  case  of  mercury,  one  definitely  cannot  adhere  to 
a  philosophy  that  the  envirwiment  must  shcif  an  impairment  before  a  pollution  abate- 
ment program  is  embarked  upon. 


(1) 

A.  Jemelov,  Chemical  Fallout,  Charles  C.  Thomas,  Springfield,  Illinois,  1969. 
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TABLE  XXI 

SUMMARY  OP  principij:  contributiohs 

OF 

BOD  AM)  COD 

WASTE  LOADINGS 

Flow 
lagd 

Waste 
BOD 

Loadings  (lbs. /day) 
COD 

Point  of 
Discharge 

Glycol  I 

(D.3A  Overflow) 

.065 

3,700 

10,000 

^2"  Ist  Street  Sewer 

Solvents 

1.0 

,. 

1,400 

42"  1st  Street  Sewtr 

Vinyl  Chloride 

6.0 

— 

900 

k2"   1st  Street  Sewer 

Glycol  I 

10.0 

2,300 

16,000 

54"  Sluice 

N-S  Sluice  to 

5^"  Sluice 

2.0 

18,000 

22,000 

54"  Sluice 

Glycol  n 

6.0 

3,200 

8,U00 

2nd  Street  Sewer 

Latex 

3.0 

~ 

1,000 

3rd  Street  Sewer 

Polyethylene 

9.0 

900 

10,500 

3rd  Street  Swer 

The  measures  of  COT  and  BOD  do  not  reveal  concentrations  of  a  specific 
substance  but  rather  the  effects  of  a  combination  of  materials.   The  total  COD 
discharge  to  the  St.  Clair  River  from  the  entire  Dow  Chemical  of  Canada,  Limited 
operating  coii5)lex  in  Sarnia  was  estimated  to  be  in  excess  of  192,000  lbs. /day. 
Most  of  the  CCJD-beetring  wastes  were  found  in  the  Ist  Street  42"  Sewer  (26,000  lbs./ 
day),  the  54"  lat  Street  Sluice  (71,000  lbs. /day),  the  2nd  Street  Sewer  (8,400  lbs. 
day)  and  the  3rd  Street  Sewer  (79,000  lbs. /day).   The  above  waste  discharges  total- 
led approximately  l84,400  lbs.  of  COD  per  day  and  accounted  for  approximately  96^ 
of  the  total  COD  loading  from  the  entire  complex. 

In  reviewing  the  results  of  the  in-plant  saii5>les,  it  was  noted  that  the 
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CQD-bearlng  wastes  found  In  the  Ist  Street  kz"   Sever  originated  essentially  at 
three  points.   The  D.3A  overflow  at  Glycol  I  contributed  approximately  10,^*00 
lbs.  of  COD  per  day.  Siioilarly,  the  waste  discharge  from  the  Solvents  Plant  and 
the  effluent  from  Vinyl  Chloride  Plant  accounted  for  1,400  lbs.  COD  per  day  and 
900  lbs.  COD  per  di^,  respectively.  "Bte  above  sources  contributed  approximately 
^3%  of  the  total  loading  found  in  the  sewer  even  though  all  the  COD  contributions 
frcm  Glycol  I  were  not  accounted  for. 

The  total  waste  flow  in  the  3k"   Sluice  on  Ist  Street  contributed  approxi- 
mately 71,000  lbs.  of  COD  per  day  to  the  St.  Clair  River.  It  was  found  that  the 
Glycol  I  Plant  contributed  approximately  l6,000  lbs.  of  COD  per  day  while  the 
wastes  in  the  N-S  Sluice  accounted  for  an  additional  22,000  lbs.  of  COD  per  day. 
IJie  above  two  discharges  account  for  most  of  the  COD  noted  in  the  5^"  Sluice  on 
Ist  Street. 

The  waste  flow  that  could  possibly  account  for  the  high  COD  loading  in 
the  N-S  Sluice  was  the  effluent  frcnn  the  line  recovery  systan.  The   bottoms  from 
the  lime  and  lime -caustic  hydrolyzers,  along  with  solids  from  the  brine  treatment 
system  for  Chlorine  II,  are  discharged  in  the  form  of  a  slurry  to  the  lime  recovery 
tsuiks.  The   overflow  from  these  tanks  is  discharged  to  the  N-S  Sluice  and  could 
account  for  the  high  COD  loadings  noted. 

The  total  COD  loading  from  the  2nd  Street  Sewer  was  estimated  at  8,^00 
lbs. /day.  The   main  .contributors  were  found  to  be  the  wastes  discharged  frcm 
Glycol  n. 

"Rie   Srd  Street  Sewer  discharges  83,000  lbs.  of  COD  per  day  in  a  total 
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flow  of  60  mgd.   Hie  Latex  and  Polyethylene  Plants  contributed  1,000  lbs.  COD 
per  day  and  10,500  lbs.  COD  per  day,  reapectively.  Ihe  Company  should  examine 
all  the  plants  serviced  hy  the  3rd  Street  Sever  to  locate  other  possible  sources 
of  COD  discharges  that  were  not  accounted  for  by  this  survey. 

The  totia  discharge  of  BQD-exerting  materials  to  the  St.  Clair  River 
from  the  entire  Dow  Chemical  of  Canada,  Limited  operating  coinplex  was  estimated 
at  approximately  111,200  lbs. /day.  Die  main  contributing  sewers  were  the  kz" 
1st  Street  Sewer  (6,700  lbs. /day),  the  5^+"  Sluice  (48,000  lbs. /day),  the  2nd 
Street  Sewer  (5,200  lbs. /day)  and  the  3rd  Street  Sewer  (50,000  lbs. /day).  These 
four  sewers  contributed  a  total  of  107,000  lbs.  of  BOD  per  day  and  accounted  for 
nearly  all  the  BOD  loading  discharged  to  the  St.  Clair  River. 

■Qie  sources  of  BOD  discharges  followed  the  same  pattern  as  the  COD 
discharges  in  as  much  as  the  same  plants  contributed  to  both  loadings.   Bie  N-S 
Sluice  flowing  into  the  5^"  Sluice  along  1st  Street  also  exhibited  high  BOD 
concentrations  and  accounted  for  approximately  l8,000  lbs. /day  discharged  to  the 
watercourse.   In  general,  the  total  BOD  loading  was  in  the  order  of  one-half  of 
the  total  COD  loading;  it  indicated  that  the  organic  materials  were  readily  bio- 
degradable and  could  exert  loc«aized  oxygen  demands  in  the  St.  Clair  River, 

The   discharge  of  wastes  to  a  natural  watercourse  containing  appreciable 
quantities  of  BOD  and  COD-exerting  materials  constitutes  a  potential  source  of 
water  pollution.   Large  quantities  of  this  material  may  enhance  bacterial  growth 
in  localized  areas  upsetting  the  ecology  of  that  portion  of  the  stream.   Oxygen 
demands  in  localized  cureas  may  also  have  sub-lethal  effects  on  other  biological 
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forms  of  life  by  interfering  with  the  mechanism  of  normal  ojiygen  transfer.   Ihe 
measure  of  COD  represents  the  oxygen  demand  of  a  number  of  organic  cranpounds. 
As  these  organic  con5>ounds  are  not  identified  by  the  above  test,  they  could  have 
other  adverse  effects  by  imparting  tastes  and  odours  to  waters  and  aquatic  organ- 
isms or  have  sub-lethal  effects  on  biota,  interfering  with  reproduction,  metabolism, 
etc. 

Ihe  in-plant  studies  indicated  that  most  of  the  BOD  and  COD  loadings 
were  the  result  of  relatively  low-volume  discharges  containing  such  high  concen- 
trations of  the  components  as  to  have  a  marked  effect  on  the  quality  of  the  final 
effluent,  tte  D.3A  tank  overflow  at  Glycol  I,  for  instance,  estimated  at  O.065 
mgd,  exhibited  BOD  and  COD  concentrations  of  5,700  ppm  and  l6,000  ppm,  respectively, 
accounting  for  a  waste  loading  of  3,700  lbs.  BOD/day  and  10,400  lbs.  COD/day. 

Diluting  concentrated  waste  streams  with  clean  cooling  water  is  not  an 
acceptable  means  of  waste  disposal.  Because  the  discharge  of  significant  quanti- 
ties of  BOD  and  COD-exerting  materials  is  in  itself  a  potential  source  of  water 
pollution,  Dow  Chemical  of  Canada,  Limited  should  be  prepared  to  segregate  the 
relevant  waste  streams  for  treatment  to  render  them  acceptable  for  discharge  tp 
the  St.  Clair  River. 
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Chlorides  and  Suspended  and  Dissolved  Sollda 

TABLE  XXn 


Plant 

Solvents 

Gljrcol  I 

Glycol  I 

Caustic  Evaporator 
Chlorine  II 
Brine  Treatment 
Brine  Storage,  etc. 

Brine  Treatment 

Latex 

Ethylene 

Chlorine  III 

Steam  Plant 


SUMMARY  OF  SOLIDS 

WASTE  LOADINGS 

Chlorides 

as  Cl" 
(lbs. /day) 

Pol 

Dl8 

Flow 
mgd 

Dissolved 
Solids 
(lbs. /day) 

Suspended 
Solids 
(lbs. /day) 

nt  of 
charge 

1.0 

26,000 

1,000 

23,500 

Ist 
42" 

Street 
Sewer 

12.0 

15,000 

« 

20,000 

1st 
42" 

Street 
Sewer 

10.0 

#» 

5,400 

253,000 

54" 

Sluice 

1.5 

3,000 

3,000 

• 

54" 

Sluice 

3.0 

253,600 

1,400 

296,000 

54" 

Sluice 

0.5 

27,000 

« 

19,000 

54" 

Sluice 

1.0 

912,000 

2,000 

378,000 

Chlorine - 
Caustic  North 

1.9 

87,500 

1,500 

38,000 

Chlorine - 
Caustic  South 

3.0 

33,800 

1,200 

13,000 

3rd  Street 
Sewer 

20.0 

148,700 

1,300 

55,000 

3rd  Street 
Sewer 

6.5 

493,500 

6,500 

222,000 

Dominion 
Alloy  Sewer 

2.5 

3,300 

3,300 

# 

42"  Steam 
Plant  Sewer 

«  Negligible 

**  Insufficient  saiople  for  analyses 
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Dissolved  solids  in  a  watercourse  have  the  ability  of  altering  osmotic 
pressure  which  can  create  stresses  In  microscopic  aquatic  organisms  resulting, 
for  instance,  in  the  rupture  of  cell  membranes.  Dissolved  solids  may  also  in^jart 
objectionable  tastes  to  waters  and  may  create  corrosion  problems.  In  general, 
it  has  been  suggested  that  the  dissolved  solids  in  a  watercourse  should  not  be 
increased  by  more  than  one-third  of  that  which  is  characteristic  of  the  natural 
condition. 

Suspended  solids  produce  detrimental  effects  by  covering  the  bottoms  of 
receiving  streams.   The  bottom  sediments  destroy  the  environment  for  the  benthal 
organisms  and  may  also  upset  fish  spawning  beds.  Suspended  solids  in  colloidal 
form  may  have  direct  lethal  effects  by  coating  the  gills  of  fish  causing  serious 
respiration  problems.  If  the  suspended  solids  impart  a  turbidity  to  the  water, 
then  the  penetration  of  light  may  be  impaired  upsetting  the  normal  growth  of  al^ae 
and  other  aquatic  plants  in  the  watercourse.  Suspended  solids  are  not  assimilated 
in  a  receiving  stream  and  hence,  their  discharge  should  be  minimized. 

Based  on  the  findings  of  this  survey,  it  was  estimated  that  3.9  million 
pounds  of  dissolved  solids  were  discharged  to  the  St.  Clair  River  per  day  from 
the  Dow  Chemical  of  Canada,  Limited  complex  in  Samia.  Of  the  above  total,  approxi- 
mately one-half  consisted  of  chlorides  which  accounted  for  a  loading  of  approximately 
2.1  million  pounds  per  day.  In  reviewing  the  outfall  saaaples,  the  following  sewers 
were  found  to  contribute  significMitly  towards  the  total  chloride  loading:  1st 
Street  42"  Sewer  (68,000  lbs. /day),  Ist  Street  54"  Sluice  (1,265,000  lbs. /day). 
Chlorine -Caustic  North  Sewer  (378,000  lbs. /day),  Chlorine -Caustic  South  Sewer 
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(6i+,000  lbs. /day),  3rd  Street  Sewer  (125,000  lbs./<iay)  and  the  Dominion  Alloy 
Sewer  (139,000  lbs. /day).  The  individual  plants  served  by  the  above  sewers 
which  discharge  excessive  quantities  of  chlorides  are  listed  in  "Ihble  XXH. 

Based  on  in-plant  aaagjles,  Glycol  I  and  the  three  Chlorine  Plants  were 
found  to  be  the  laajor  chloride  contributors,  m  Glycol  I,  sodium  chloride  is  pro- 
duced as  a  waste  by-product  in  one  of  the  processes  and  is  disposed  directly  to 
the  sewer.  Because  of  the  high  chloride  concentration  of  this  by-product  stream, 
the  Company  should  consider  process  modification  and/or  alternate  methods  of  dis- 
posal. 

In  the  Chlorine  Plants,  it  appears  that  excessive  amounts  of  spent  brine 
are  lost  to  the  sewer.  In  the  two  plants  utilizing  mercury  cells,  it  is  necessary 
to  flush  the  individual  cells  periodically  which  results  in  high  brine  discharges. 
Hie  Company  should  adopt  good  housekeeping  practices  and  should  attempt  to  eliminate 
brine  losses  through  tight  in-plant  control.  At  no  time  should  spent  brine  be  dis- 
charged to  the  St.  Clair  River,  especially  since  reports  have  been  received  indica- 
ting that  mercury  is  present  in  brine  pumped  up  frcan  the  underground  wells,   (it 
should  be  noted  that  since  the  time  of  the  survey,  the  Company  has  reported  that 
no  mercury -contaminated  brine  will  be  discharged  to  the  River.  Recent  OWRC  sampling 
confirms  this  point. ) 

The  suspended  solids  discharge  to  the  watercourse  from  Dow  Chemical  of 
Canada,  Limited  has  been  estimated  to  approach  100,000  lbs. /day.  The   sewers  found 
to  contribute  significant  loadings  were  as  follows:  Ist  Street  54"  Sluice  (43,000 
lbs. /day),  3rd  Street  Sewer  (l6,000  lbs. /day)  and  the  Steam  Plant  k2"   Sewer  (3,300 
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lbs. /day).  The   individual  plants  contributing  to  the  above  loadings  are  summarized 
in  Ifeble  XXn. 

The  methods  for  the  removal  of  suspended  solids  have  been  well  documented 
In  the  literature  and  hence,  adequate  waste  treatment  facilities  can  be  designed 
without  much  difficulty.  "Qie  Con^aoy  should  be  prepared  to  segregate  the  waste 
streams  containing  high  concentrations  of  suspended  solids  for  treatment  to  render 
the  wastes  acceptable  for  discharge  to  a  watercourse. 

In  the  "SuBBMiry  Report  on  Pollution  of  the  St.  Marys  River,  St.  Clair 
River,  Detroit  River",  prepared  by  the  International  Joint  Conmission  Advisory 
Board,  it  states  that  the  chloride  concentration  in  the  St.  Clair  River  varied 
from  6  to  7  mg/l  near  the  Blue  (*iter  Bridge  to  25  mg/l  downstream  of  Polymer 
Corporation  Limited  and  then  to  51  mg/l  downstream  of  Dow  Chemical  of  Canada, 
Limited  50  feet  away  fron  the  Canadian  shore.  The  chloride  ion  is  considered  to 
be  a  conservative  pollutant  (one  for  which  the  concentration  is  directly  related 
to  the  extent  of  dilution  and  one  which  is  not  altered,  removed  or  subjected  to 
biological  purification)  and  hence,  its  effects  may  be  far  reaching. 

In  the  report  to  the  International  Joint  Conmission  entitled  "Pollution 
of  Lake  Erie,  Lake  Ontario  and  the  International  Section  of  the  St,  Lawrence 
River,  Volume  I  -  Summary,  I969",  it  is  pointed  out  that  the  dissolved  solids  and 
chloride  concentrations  in  Lake  Erie  have  increased  from  l4o  mg/l  in  191O  to  18O 
mg/l  in  1967  and  8  n^/l  in  19IO  to  27  mg/l  in  1967,  respectively.  As  Dow  Chemical 
of  Canada,  Limited  discharges  approximately  3,9  million  pounds  per  day  of  dissolved 
solids  and  2.1  million  pounds  per  day  of  chlorides,  these  contributions  would  have 
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a  significant  effect  on  the  trends  noted.   IJie  Coiapany  should  therefore  make  every 
possible  effort  to  reduce  these  loadings  to  more  acceptable  levels. 

During  the  biological  survey  conducted  of  the  St.  Clair  River  in  flay 
1969,  samples  of  bottom  sediments  Indicated  extremely  high  calcium  concentrations 
in  the  vicinity  of  the  1st  Street  5^"  Sluice  some  30  feet  off-shore.   The  concen- 
trations ranged  from  56,000  ppm  below  the  Polymer  dock  to  1+51,000  ppm  below  the 
^k"   Sluice.  Other  concentrations  adjacent  to  Dow  C3iemical  of  Canada,  Limited  were 
in  the  order  of  390,000  ppm,  10i»,000  ppm  and  l40,000  ppm  and  were  reduced  to 
49,000  ppm  downstream  of  the  Coaipany. 

It  would  therefore  appear  that  the  excessively  high  carbonate  discharge 
from  Dow  Chemical  of  Canada,  Limited  formed  a  heavy  deposit  on  the  bottom  of  the 
River.  As  this  would  have  serious  adverse  local  effects  on  the  benthal  organisms, 
the  CoBg)any  should  treat  these  particular  high  carbonate  waste  streams.   Treatment 
would  likely  consist  of  precipitation  of  the  carbonate  with  a  base  followed  by 
clarification  to  remove  the  particulate  matter. 
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Miscellaneous  Waste  Components 
Phenolic  Materials 

Ttie   effects  of  phenolic  con^iounds,  namely,  the  Inydroxy  derivatives  of 
benzene  or  its  condensed  nuclei,  are  well  documented  in  the  literature  relating 
to  water  quality  criteria.  Depending  on  the  concentration,  the  presence  of 
these  materials  may  be  toxic  to  fish  or  may  inqpart  a  taste  to  the  flesh  of  fish. 
Phenols  in  very  minute  concentrations  will  combine  with  chlorine  to  produce 
intense  taste  Mid  odours  which  aire  objectionable  in  water  supplies, in  many  of  the 
food  and  beverage  products  and  which  are  variously  described  as  medicinal  and 
chemical  in  nature. 

In  the  Dow  conplex,  phenolic  compounds  were  found  to  originate  mainly 
in  one  sewer  system  -  the  3rd  Street  Sewer  with  the  Ethylene  and  Styrene  Plants 
considered  to  be  the  main  contributors.  Unfortunately,  no  phenol  analyses  were 
performed  on  the  Styrene  effluents  and  the  final  effluent  composite  saBg)les  ob- 
tained during  the  August  1969  saapling  program  so  that  the  total  loading  to  the 
River  could  not  be  established.  However,  on  the  basis  of  the  samples  at  the 
Ethylene  Plant,  it  would  appear  that  at  least  22  pounds  of  phenolic  compounds 
were  discharged  daily  from  this  sewer  system  to  the  St.  Clair  River. 

On  September  3,  1969,  additional  samples  were  taken  on  this  sewer  sys- 
tem.  The  analytical  results  of  these  samples  showed  a  phenol  concentration  of 
2,400  ppb  in  the  final  effluent  at  the  St.  Clair  River  or  a  waste  loading  during 
the  sampling  period  (4^  hours)  of  approximately  270  pounds.  While  this  may   not 
be  a  true  indication  of  the  phenolic  loading  in  the  day-to-day  waste  flow  in  this 
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sewer,  it  nevertheless  serves  to  demonstrate  that  certain  high  phenolic  waste 
flows,  originating  from  upsets,  spills  or  abnormal  operating  conditions  at  the 
Ethylene  or  Styrene  Plants,  could  be  discharged  into  this  sewer  system  leading 
to  the  River.  Hie   Company  should  therefore  make  every  effort  to  pinpoint  the 
sources  and  nature  of  the  phenolic  discharges  reaching  this  sewer  system  emd 
initiate  remedial  measures  to  reduce  concentrations  and  loadings  to  the  minimum. 
Esther  Solubles 

Ether  solubles  concentrations  are  shown  on  the  OWRC  analytical  result 
sheets  and  indicate  the  presence  of  non-volatile  oils  and/or  greases  in  the  waste- 
waters. In  the  Dow  complex,  the  levels  of  ether  soluble  concentrations  in  the 
final  effluent  san^iles  obtained  during  the  survey  do  not  seem  to  pose  any  serious 
pollution  threat  to  the  St.  Clair  River.  The  highest  concentration  recorded  dur- 
ing the  survey  was  7  ppm  in  the  2nd  Street  Sewer.  It  is  evident,  however,  that 
these  low  concentrations  are  brought  about  by  dilution  with  the  tremendous  volume 
of  relatively  oil-free  wastewaters  in  the  sewer  system,  especially  in  the  2nd  and 
3rd  Street  Sewers  where  one  would  normally  expect  some  oil  contamination.  For 
exan5)le,  oil  concentrations  of  3»3l8  ppm  and  k2%  by  volume  were  found  in  the 
wastewaters  from  one  section  of  the  Styrene  Plant  discharging  to  the  3rd  Street 
Sewer  on  September  3,  I969,  but  the  corr«8ponding  concentration  at  the  outfall 
was  no  higher  than  3  ppm.  In  keeping  with  the  philosophy  that  dilution  should 
not  be  used  to  bring  about  an  acceptable  concentration  at  the  outfall  and  that 
all  wastes  prior  to  discharge  should  receive  the  best  practicable  treatment,  the 
Company  should  improve  or   modify  the  present  oil  separation  equipment  to  achieve 
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optimum  oil  removal  at  these  facilities  and  to  ensure  that  there  axe   no  slug 
discharges  of  oil,  caused  by  upsets  or  abnormal  operating  conditions  at  the 
various  plants.  Recent  upset  conditions  (April  1970)  at  the  Ethylene  and  Styrenc 
Plants  serve  to  demonstrate  the  inadequacy  of  the  present  facilities. 
Free  Ammonia 

Hie  test  used  to  determine  the  free  ammonia  content  measures  all  the 
nitrogen  in  the  form  of  NH  ,  MH.  OH   and  KH.  .  According  to  many  literature  ref- 
erences, the  toxicity  of  ammonia  to  aquatic  life  is  directly  related  to  the  amount 
of  undissociated  anioonium  hydroxide  present  in  solution  which  in  turn  is  a  factor 
of  the  pH  value  of  the  wastewater.  Concentrations  of  2.5  ppm  are  considered  to 
be  harmful  in  the  pH  range  of  7.4  to  8.5. 

•Rie  two  main  areas  of  free  ammonia  contamination  in  the  Dow  complex  are 
obviously  the  Ammonia  I  and  Ammonia  n  Plants.  The   amnonia  concentrations  in  the 
3rd  Street  Sewer  which  receives  wastewaters  from  Ammonia  I  Plant  were  well  below 
acceptable  levels  for  the  three  sampling  shifts  on  August  ik,   I969.   "Hie  same 
holds  true  for  the  contents  of  the  4th  Street  Sewer  with  the  exception  of  a  con- 
centration of  3  ppm  and  a  pH  of  8.7  found  during  the  first  sampling  shift.   Hiis 
sewer  exclusively  carries  wastewaters  from  the  Anmionia  II  Plant. 

In  spite  of  the  low  outfall  concentrations,  there  were  indications  that 
strong  ammonia  wastes  were  sewered  periodically.   Hence,  the  Caa^aiay   should  deter- 
mine the  sources  of  ammonia -contaminated  wastewaters  at  the  Ammonia  Plants  with 
a  view  to  reducing  concentrations  to  a  miniaaun  before  the  wastes  are  discharged 
to  the  various  sewer  systems. 

...  116 


-  116  - 


pi 

■Rie  OWRC  objective  on  pH  states  that  the  pH  of  a  discharge  to  a  water- 
course should  not  be  less  than  5.5  or  greater  than  10.6.  In  several  instances, 
this  objective  is  found  to  be  exceeded  by  wastewater  flows  in  several  sewer  sys- 
tems discharging  to  the  St.  Clair  River.  The  analytical  results  showed  that  the 
acceptable  pH  range  was  exceeded  in  the  Ist  Street  42"  Sewer,  the  1st  Street  54" 
Sewer,  the  1st  Street  Sluice  and  the  12"  Steam  Plant  Sewer  during  all  three  of 
the  8-hour  sanpling  shifts  on  these  sewers  thus  indicating  that  the  contributing 
sources  to  these  unacceptable  conditions  were  continuous.  On  the  other  hand,  the 
pH  in  the  1st  Street  k8"   Sewer,  the  Chlorine -Caustic  North  Sewer  and  Dominion 
Alloy  Sewer  was  high  on  either  one  or  two  of  the  three  8-hour  sampling  shifts 
thus  suggesting  the  presence  of  intermittent  high  pH  discharges  from  one  or  several 
of  the  plants  entering  the  particular  sewer  system.   The  Coinpany  should  investigate 
all  of  the  above-mentioned  instances  of  high  pH  conditions  with  a  view  to  reducing 
these  to  a  more  acceptable  level. 
Dowtherm 

Bowtherm  is  a  mixture  of  biphenyl  and  biphenyloxide  used  for  heating  or 
cooling  in  various  operations  in  the  Dow  complex.  Dowtherm  was  not  mentioned  as 
a  significant  source  of  waste  in  the  individual  reports  of  the  plants  which  use 
Dowtherm  (that  is,  the  Solvents,  Caustic  and  Styron  Plants)  because  Dowtherm  is 
maintained  in  closed  systems  in  these  Plants.  However,  based  on  past  experiences 
with  the  release  of  this  compound  to  watercourses,  it  is  iinperative  that  the  Com- 
pemy  make  every  effort  to  ensure  that  there  is  no  escape  of  this  potentially  harm- 
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ful  material  from  the  various  plants  to  the  St.  Clair  River,  The  1969  biological 
survey  of  the  St.  Clair  River  did  reveal  the  presence  of  some  Dowtherm  in  bottom 
sediments. 
Mctaxs 

Apart  from  the  mercury  situation  at  this  complex,  which  has  been  dis- 
cussed in  detail  earlier  in  this  report,  several  other  metals  (mostly  in  the  form 
of  salts)  are  used  as  extenders  or  catsQysts  in  various  operations  at  this  complex. 
While  in  most  cases,  no  analyses  were  perfomwd  on  the  final  effluent  samples  for 
these  metals  (copper,  zinc,  aluminum,  iron  and  titanium).  Judging  from  the  sanqjles 
obtained  within  the  plant,  the  concentrations  of  these  metals  are  not  expected  to 
be  significant  in  the  River.  However,  it  is  felt  that  sinqsle  modifications  of 
processes  could  bring  about  a  sharp  reduction  in  the  metal  loadings  discharged  to 
the  River.  For  exanple,  cessation  of  the  sewering  of  the  8p«nt  catalyst  at  the 
Polystyrene  Plant  could  help  eliminate  all  traces  of  aluminum  and  titanium  in  the 
waste%raters  discharged  to  the  St.  Clair  River.   Ihe  Campajiy   should  also  investigate 
all  plants  using  metal  catalysts  with  a  view  to  reducing  metal  losses  to  the  sewer 
system. 
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Aesthetic  Pollution 

During  the  course  of  this  survey,  it  was  evident  that  a  nuniber  of  the 
waste  discharges  from  Dow  Chanical  of  Canada,  Limited  were  a  source  of  aesthetic 
pollution.  Sewers  in  the  vicinity  of  1st  Street  discharged  a  white  material  that 
discoloured  a  considerable  shore-line  portion  of  the  St.  Clair  River.   The  sewers 
serving  the  Steam  Plant  discharged  intenaittently  discoloured  wastes  that  formed 
plumes  out  into  the  River  alternating  frco  dark  grey  to  deep  orange-brown,   Bie 
discolouration  was  most  pronounced  when  the  pluiaes  combined  Just  downstream  of 
the  Coiapany  property  and  proceeded  past  the  Sun  Oil  Company  Limited. 

The  discolouration  noted  in  the  sewers  in  the  vicinity  of  1st  Street 
was  attributed  by  Coopany  personnel  to  the  presence  of  carbonates  which  precipi- 
tated to  form  a  white  particulate  solid  when  contacted  with  alkali  wastes  in  the 
sewer  emd  with  the  alkaline  water  in  the  St.  Clair  River.  Tliis  discolouration 
was  especially  pronounced  whenever  caustic  wastes  were  sewered  to  the  5^"  Sluice 
on  1st  Street  from  Chlorine  II. 

As  part  of  the  water  treatment  operation,  ferrous  chloride  is  added  to 
the  incoming  river  water  in  a  primary  clarifier.  The  bottom  sludges  from  the 
clarifier  tire  discharged  intermittently  to  the  sewer  producing  an  oremge  plume 
In  the  River.   Ihe  supernatant  from  the  clarifier  is  passed  through  sand  filters 
which  are  back-washed  periodically.   The  back-wash  waters  are  aJ.so  sewered  and 
this  results  in  a  dirty  grey  plume  in  the  River. 

Ihe  "Objectives  For  Industrial  Wastes  Control  in  Ontario",  as  set  out 
by  the  OWRC,  regarding  aesthetic  pollution  reads  as  follows: 
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"Treatment  or  control  shall  be  effected  to  ensure  that  waste 
discharges  do  not  Inpalr  the  aesthetic  qualities  of  the  receiving 
water  by   imparting  colour,  by  giving  rise  to  accumulation  of 
solids,  oils  or  grease,  by  Inducing  foaming,  or  by  other  adverse 
effects". 
Dow  Chemical  of  Caneida,  Limited  should,  therefore,  adopt  an  effective  program  to 
eliminate  the  sources  of  aesthetic  pollution. 

As  most  of  the  discolouration  produced  is  the  result  of  particulate 
matter,  it  appears  that  the  wastes  would  lend  themselves  to  treatment  by   clarifi- 
cation. The  high  carbonate  effluents  could  be  treated  with  caustic  (perhaps  that 
which  has  previously  been  used  in  scrubbing  operations)  to  precipitate  the  carbonate 
and  then  passed  to  clarifiers  or  settling  lagoons  to  remove  the  solids.  Also,  the 
high  solid  wastes  from  the  clarifier  and  sand  filter  back-wash  from  the  Steam 
Plant  could  be  segregated  and  subjected  to  similar  treatment  to  remove  the  sus- 
pended ^terials.  Methods  for  suspended  solids  removal  have  been  well  documented 
in  the  literature  and  hence,  the  Cosqpany  should  have  no  difficulty  in  designing 
a  suitable  treatment  system. 
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Pollution  From  Accidental  Lossea  of  tfcterlala 

Ihe  major  SBiiQ>llng  progran  carried  out  at  Dow  Chonlcal  of  Canada, 
Limited  was  conducted  during  the  week  of  August  U,  1969.  As  24-hour  coispoBite 
san^les  were  required,  saaqiling  was  carried  out  over  8-ho\ur  shifts  and  hence,  at 
least  two  OWRC  staff  mmbers  remained  on  the  plant  property  at  all  times.  During 
the  week,  a  number  of  plajit  upsets  had  occurred  that  had  an  effect  on  the  quality 
of  the  final  effluent  discharged  to  the  St.  Clair  River.   Siese  upsets  were  as 
follows : 

(1)  On  the  morning  of  August  13,  1969»  &  marked  discolouration  was  noted  in  the 
St.  Clair  River  extending  from  the  1st  Street  Sewers  down  past  the  Sun  Oil  Company 
Limited,   ^e  white  discolouration  was  further  enhanced  by  a  blue  slcy  and  the 
natural  blue -green  colour  of  the  water. 

Upon  investigation,  it  was  learned  from  plant  personnel  that  an  upset 
had  occurred  in  the  lime  slaking  operation  resulting  in  unusiially  large  losses  of 
chemical  to  the  5^+"  Sluice  on  lat  Street  flowing  to  the  St.  Clair  River.   This 
chemical  discharge  resulted  in  the  precipitation  of  a  white  carbonate  solid  in  the 
sewer  and  in  the  River  producing  the  white  plume  noted.  Although  the  problem  was 
corrected  by  4;00  p.m.  that  same  day,  a  considerable  portion  of  the  River  had  been 
discoloured  cmd  aesthetically  impaired. 

(2)  While  collecting  outfall  saaples  of  the  3rd  Street  Sewer  at  the  St,  Clair 
River,  it  was  noted  that  a  considerable  amount  of  hydrocarbon  was  being  discharged 
to  the  watercourse.  Dark  oil-like  scum  formed  on  the  surface  of  the  water  near 
the  outfall  and  proceeded  to  flow  downstream.   There  was  also  a  strong  smell  of 
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hydrocarbon  that  persisted  for  about  two  days. 

"Bie  plant  upset  account:*  ng  for  the  hydrocarbon  discharge  was  reported 
to  have  occurred  at  the  Ethyl  Benzene  Plant,  in  the  vent  gas  scrubbing  system. 
A  malfunction  in  the  condenser  penaltted  ethyl  benzene  to  enter  the  water  phase 
of  the  scrubber.  This  water,  along  with  the  entrained  ethyl  benzene,  was  dis- 
charged to  the  3rd  Street  Sewer  and  hence,  to  the  St.  Clair  River. 
(3)  During  one  of  the  night  shifts,  an  overflow  of  brine  to  the  sewer  from  one 
of  the  storage  tanks  had  taken  place.   It  was  reported  that  this  accident  occurred 
as  a  result  of  a  pun^  failure.   It  was  further  reported  that  the  brine  was  being 
lost  at  an  approximate  rate  of  30  gpm  for  about  one  hour. 

{k)     While  in-plant  saii;>les  were  collected  at  the  Styrene  Plant,  excessively  high 
discharges  of  oily  material  were  noted  in  the  sewers  servicing  the  extreme  western 
portion  of  the  Plant.  A  saaqjle  of  this  particular  waste  flow  indicated  an  ether 
soluble  concentration  of  11^. 

It  was  reported  that  an  acid  sewer  had  corroded  resulting  in  a  cross- 
connection  of  sewer  lines  euad  subsequent  overloading  of  an  existing  oil  separa- 
tor. Bie  oil  was  therefore  permitted  to  overflow  from  the  separator  and  escape 
to  the  watercourse. 

For  a  coiq>lex  plant,  the  size  of  Dow  Chemical  of  Canada,  Limited,  plant 
upsets  are  inevitable.  Ihe   above  incidents  have  been  cited  simply  to  point  out 
that  aside  from  a  need  for  day  to  day  effluent  control,  some  form  of  contingency 
planning  is  necessary  to  handle  unusual  losses  of  material  arising  from  accidents, 
upsets,  etc.,  to  prevent  an  Impairment  of  water  quality  in  the  St.  Clair  River. 
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Dow  Chemical  of  Canada,  Limited  should  therefore  examine  its  operations 
at  Samia  to  pin-point  potential  areas  where  polluti(»i  could  occur  through  spills 
and  accidents.  Effective  measures  should  then  be  inqplemented  to  fflinimize  opera- 
tional errors  and  contain  accidental  spills  should  they  occur.   It  is  recognized 
that  plant  upsets  are  inevitable,  however,  water  pollution  need  not  necessarily 
beccnne  the  end  result. 
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GENERAL  CONCLUSIONS  AND  RBCCWME3DATI0NS 


Conclusions 


(1)  Based  on  the  findings  of  this  survey,  it  was  estimated  that  the  net  daily 
BOD  and  COD  loadings  discharged  to  the  St.  Clair  River  from  Dow  Chemical  of 
Canada,  Limited  were  in  the  order  of  109,000  lbs.  and  l88,800  lbs.,  respec- 
tively.  Ihe  organic  compounds  exerting  the  oxygen  demand  were  not  identified. 
Aside  from  depleting  oxygen  in  the  watercourse,  these  materials  may  impart  a 
taste  and  odour  to  the  water  and  nay  have  sub-lethal  effects  on  the  biota  of 
the  receiving  stream. 

(2)  The  total  net  chloride  loewilng  discharged  to  the  St.  Clair  River  was  estimated 
at  2.1  million  pounds  per  day.  Results  contained  in  IJC  reports  indicate 
appreciable  increases  in  the  chloride  concentrations  in  the  St.  Clair  River 
adjacent  to  Dow  ChCTdcal  of  Canada,  Limited.  These  chlorides  may  cause  cor- 
rosion problems  to  downstream  water  users  and  may  increase  water  treatment 
costs  especially  for  industrial  purposes.   The  «xceptionally  high  chloride 
loading  could  contribute  significemtly  to  the  chloride  build-up  in  Lake  Erie 
which  is  noted  in  other  IJC  reports. 

(3)  "Rie  net  suspended  solids  loading  discharged  to  the  St.  Clair  River  was  esti- 
mated to  be  in  the  order  of  97,000  lbs.  per  day.  A  biological  survey  carried 
out  in  May  1969  of  the  St,  Clair  River  opposite  Dow  Chemical  of  Canada, 
Limited  revealed  high  concentrations  of  calcium  (as  precipitated  calcium 
carbonate)  in  the  bottom  sediment  sainples.  This  covering  of  the  River  bottom 
was  considered  to  have  adverse  local  effects  on  benthal  orgeunisms. 
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{k)     Based  on  the  findings  of  this  investigation,  it  was  estimated  that  50  lbs. 
to  100  lbs.  per  day  of  mercury  were  discharged  to  the  St.  Clair  Blver  in 
August  of  1969.  A  biological  survey  of  the  St.  Clair  River  conducted  in 
May  also  revealed  high  mercury  concentrations  in  the  bottom  sediment  samples 
collected  adjacent  to  Dow  Chemical  of  Canada,  Limited.  Since  the  survey, 
fish  caught  in  Lake  St.  Clair  and  the  St.  Clair  River  have  exhibited  signi- 
fiCGuit  quantities  of  mercury  in  their  muscle  tissue. 

(5)  Based  on  the  analytical  results  of  samples  collected  at  the  Ethylene  Plant 

in  August  1969,  it  was  concluded  that  about  22   lbs.  of  phenolic  material  were 
discharged  to  the  St.  Clair  River  daily.  During  a  %|^-hour  period  of  sanipling 
at  the  3rd  Street  Sewer  outfall  on  September  3,  1969,  it  was  found  that  270 
lbs.  of  phenolic  material  was  discharged  thus  indicating  that  there  are  signi- 
ficant phenolic  discharges  from  plants  upstream  serviced  by  the  3rd  Street 
Sewer. 

(6)  It  was  estimated,  based  on  outfall  san?5les,  that  approximately  58O  lbs.  of 
free  ammonia  were  discharged  to  the  watercourse  per  day.  Based  on  in-plant 
investigations,  it  w«is  concluded  that  the  ammonia,  noted  in  the  outfall  samples, 
was  largely  the  result  of  sewering  small  volumes  of  concentrated  ammonia  solu- 
tion. 

(7)  During  the  course  of  the  survey,  it  was  leau-ned  that  some  spent  metallic  cata- 
lyst was  disposed  directly  to  the  sewer  system  which  would  increase  the  metal- 
lic loading  discharged  to  the  watercourse. 

(8)  A  number  of  waste  discharges  were  found  to  discolour  significeait  portions  of 
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the  St.  Clair  River  and  were  therefore  a  definite  source  of  aesthetic  pollu- 
tion. 

(9)  During  the  course  of  the  survey,  a  number  of  plant  upsets  were  reported  to 
have  occurred  at  Dow  Chemical  of  Cajiada,  Limited.   Biese  were  found  to  have 
detrimental  effects  on  the  quality  of  the  wastes  discharged  to  the  St.  Clolr 
Fiver. 

(10)  A  number  of  the  wstste  discharges  were  found  to  exhibit  unacceptable  levels 
of  pH  outside  the  5.5  to  10.6  range  which  is  the  objective  of  the  OWRC  for 
direct  discharge  to  a  watercourse. 

(11)  The  survey  indicated  that  a  number  of  high-strength  wastes  were  being  diluted 
by  excessive  amounts  of  cooling  water  prior  to  discharge  to  the  watercourse. 
In  many  instances,  the  loadings  noted  in  the  final  effluent  could  be  attribu- 
ted to  discharges  of  extremely  potent  wastes  from  individual  upstreffln  plants 
that  accounted  for  a  fraction  of  the  total  flow  yet  contributed  a  high  per- 
centage towards  the  total  waste  loading. 

(12)  Waste  loadings  from  a  number  of  individual  plants  could  not  be  calculated  as 
flow  rates  for  the  veu*ious  internal  sewers  were  not  available  and/or  appro- 
priate sampling  locations  were  inaccessible.   It  was  therefore  not  possible 
to  obtain  mass  balances,  relating  the  waste  loading  contributions  of  the 
various  individual  plants  on  a  sewer  with  the  total  waste  loa4ii^s  found 

in  the  sewer  based  on  outfall  samples. 
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Reeomnendations 

Based  on  the  findings  of  this  surv^,  the  following  recommendations  are 
put  forward: 

(1)  Dow  Chemical  of  Canada,  Limited  should  be  prepared  to  segregate  all  wastes 
exhibiting  high  BOB,  COD,  phenol  ajid  oil  concentrations  for  treatment  to 
reduce  the  organic  loading  discharged  to  the  St.  Clair  River.   Some  form  of 
biological  treatment  may  be  necessary  to  accon|)li8h  this  aim.   It  may  also 
be  possible  to  reduce  organic  loadings  through  process  changes  and  through 
In-plant  control. 

(2)  The  wastes  containing  high  concentrations  of  suspended  solids  should  also 

be  segregated  and  treated,  possibly  by  some  form  of  clarification.  Removing 
the  particulate  matter  from  the  waste  discharges  may  also  reduce  the  aesthetic 
impairment  of  the  St.  Clair  River  azMi  lower  metal  lockings  significantly. 

(3)  Because  mercury  is  such  a  toxic  waste  component,  Dow  Chemical  of  Canada, 
Limited  should  inplement  all  the  necessary  corrective  measures  to  eliminate 
all  mercury  losses  to  the  St.  Clair  River.   (Since  the  time  of  this  survey, 
this  has  been  acconqjllshed. ) 

(k)     All  batch  discharges  of  spent  solutions  to  the  sewer  system  should  be  elimina- 
ted.  Ihe  conipany  should  consider  alternate  methods  of  disposal  as  this  may 
correct  many  of  the  pH  problems  noted. 

(5)  Dow  Chemical  of  Canada,  Limited  should  adopt  good  housekeeping  practices  and 
attempt  to  reduce  chemical  losses  to  the  sewer  system  through  tighter  in- 
plant  control.  Adopting  such  measures  may  reduce  the  chloride  and  dissolved 
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solids  loadings  to  the  St.  Clair  River. 

(6)  Plant  upsets  and  inadvertent  losses  of  materials  to  the  sever  system  in  a 
cofliplex  the  size  of  Dov  Chemical  of  Canada,  Limited,  are  inevitable  and 
hence,  the  Company  should  adopt  some  form  of  contingency  planning  to  ensure 
that  no  iB^airment  of  water  quality  in  the  St.  Clair  Biver  takes  place. 
Operations  at  the  Samia  ccwqplex  should  be  carefully  examined  to  detect 
areas  where  spills  and  plant  upsets  are  liable  to  occur.  Facilities  to  cope 
with  such  upsets  should  be  provided  so  that  water  pollution  does  not  became 
the  end  result. 

(7)  I>ow  Chemical  of  Canada,  Lindted  should  initiate  an  extensive  and  effective 
waste  monitoring  program.  Every  individual  plant  operation  should  be  care- 
fully examined  to  pinpoint  all  possible  sources  of  pollution.  In-plant  and 
outfall  samples  should  be  collected  and  waste  flows  accurately  measured  to 
determine  the  contribution  of  each  plant  towards  the  final  wajste  loading 
discheurged  to  the  St.  Clair  River. 

Based  on  the  findings  of  this  survey,  Dow  Chemical  of  Canada,  Limited 
should  submit  to  the  OWRC  an  effective  waste  control  cmd/or  treatment  program 
aimed  at  reducing  the  waste  loadings  to  more  acceptable  levels  in  line  with  the 
reccnmendations  outlined  in  this  report. 
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TABLE  XXni 

DOW  CHEMICAL  OF  CANADA,  LIMITED 

- 

SUMMARY  OP  TOTAL 

NKT  WASTE 

!  LOADINGS  DISCHARGED  TO  THE  ST. 

ciAm  vvrm  basw  on 

OUTFALL  SAMPLES 

Sewer 

Plow 
mgd 

GOD 

(lbs. /day) 

Suspended  Solids 
(lbs. /day) 

Chlorides  as  CI 
(lbs. /day) 

Others 
(lbs. /day) 

lat  Street  42"  Sever 

20.4 

25,500 

25,000 

68,000 

BOD  -  6,700 

lat  Street  k&"   Sewer 

7.5 

neg 

neg 

4,200 

let  Street  30"  Tile 

2.5 

1,500 

1,200 

18,500 

Ist  Street  5**"  Sluice 

15.0 

71,000 

43,000 

1,265,000 

BOD  -  48,000 

Chlorine-OMBtic  North 

1.0 

1,500 

1,850 

378,000 

Chlorine-CauBtic  South 

5.3 

400 

3,900 

64,000 

Mercury  -  9.1 

2nd  Street  Sewer 

8.5 

8,400 

neg 

3,300 

BOD  -  5,200 

3rd  Street  Sewer 

60.0 

83,000 

16,000 

125,000 

BOD  -  50,000;  Free  NH^ 
Bienol  -  270»;  Mercurf 

-  280; 

-  7.7 

Dofflinion  Alloy 

6.5 

1,500 

3,000 

139,000 

Mercury  -  31 

i+th  Street  Sewer 

28.0 

xmg 

neg 

5,500 

Free  NH_  -  300 

Steam  Plant  k2"   Sewer 

2.5 

Mg 

3,300 

neg 

Steam  Plant  12"  Sewer 

0.2 
157.4 

neg 

neg 
97,250 

1,200 
2,071,700 

BOD  -  109,900;  Mercury 

•Dotal 

192,800 

-  47.I1 

Free  HH^  -  580 


*  Based  on  san^des  collected  on  September  3,  1969. 
neg  -  negligible 


A^TCR  RESOURCES  COMMISSION 


All  analyses  except  pH  reported  in 
p.p.tn.  unless  otherwise  indicated 


ONTARIO  W^ 

CHEMICAL  LABORATORIES 

INDUSTRIAL  WASTE  ANALYSIS 


1  p. p.m.  =   1  mgm.  ,'  litre 
=  1  lb./ 100, 000  Imp.  Gals. 


Municipality :    Sarnia 

Report  to;    N.    Borodczak 

c.c. 

Soiirce: 

Dow  Chemical  of  Canswia,   Limited 

Date  Sampled:    Aug.    I2/69    by:    T.W. 

&  N.B. 

Lab. 

No. 

5-Day 
B.O.D. 

SoUds 

pH  at 
Lab. 

1 
COD 

Jhloride 
as  CI 

Sulphate 
as  SO, 

Iron 
as  Pe 

Hl'lHUlJEH  AH   a 

L 
ihl 

Zinc 
as  Zn 

Pr«e         Tota 
Ammonli  Kjeld 

ToUl 

Suap. 

Diss. 

T-1810 

8.0 

Uoo 

20 

380 

7.2 

16 

98 

20 

0.12 

0.02 

0.30 

T-1811 

k.& 

350 

1 

3^9 

8.5 

20 

159 

20 

0.20 

0.3 

0.54 

— 

T-1812 

** 

1,220 

2 

1,218 

8.7 

kk 

603 

35 

0.80 

0.1 

0.10 

— 

T-1813 

0,k 

480 

2 

478 

8.3 

16 

198 

23 

0.36 

0.1 

0.36 

— 

T-l8llf 

k.o 

3,^+00 

12 

3,388 

11.9 

58 

1,498 

82 

— 

0.1 

0.32 

0.06 

T-1815 

3.0 

370 

k 

366 

6.8 

16 

111 

20 

— 

0.1 

0.54 

8.3 

T-1816 

2.2 

170 

10 

160 

7.0 

48 

88 

30 

— 

0.1 

0.72 

0.09 

T-1817 

2.3 

lk5 

13 

132 

7.7 

8 

86 

20 

— 

0.1 

0.56 

0.06 

♦♦ 

Interfere :nce  -  Hith  Chlo-ine 

T-1810 

1       Vinyl  Chloride  Plan1 

t  and  Arei 

1  -  Pelaspan  Plant  -  Coaposite  11:00 

a.m.    to  4:30  p.m. 

T-1811 

2       Vinyl  Chloride  Plani 

:;  and  Are* 

I  -  39B  Effluent   -  Composite  11:00  a 

.m.    to  4:30  p.m. 

T-1812 

3       Vinyl  Chloride  Plani 

;  and  Arej 

1-1  +  2  Combined  -  Coinposite  11:00 

a.m.    to  4:30  p.m. 

T-1813 

k      Vinyl  Chloride  Plani 

:  and  Are« 

I  -  Furnace,  Quench  +  3   -  Composite 

11:00  a.m.    to  4:30  p.m. 

T-1811+ 

5       Vinyl  Chloride  Plani 

;  and  Arei 

i,  -  Acid  Tile   -  Composite  11:00  a.m. 

to  4:30  p.m. 

T-1815 

6       Vinyl  Chloride  Plani 

:  and  Arei 

I  -  Zinc  Oxide  -  Composite  11:00  a-m 

.    to  4:30  p.m. 

T-1816 

7       Vinyl  Chloride  Plani 

:  and  Arei 

I  -  Floor  Brain  +  T3   -  Composite  11 :( 

30  a.m.    to  4:30  p.m. 

T-1817 

8       Vinyl  Chloride  Plani 

;  and  Aret 

I  -  Floor  Drains   -  Composite  11:00  a 

•m.    to  4:30  p.m. 

I;; 


10M-eO-J2«90 


/ATER  RESOURCES  COMMISSION 


All  analyses  except  pH  reported  in 
p. p.m.  unless  otherwise  indicated 


ONTARIO  Wi 

CHEMICAL  LABORATORIES 

INDUSTRIAL  WASTE  ANALYSIS 


1   p.p.m    =    1  mgm    /  litre 
=  1  Ib./lOO.OOO  Imp.  Gals. 


Municipality:    Sarnia 


Report  to:    N.    Borodczak 


c.c. 


Source;    Dow  Chemical  of  Canada,   Limited 
Date  Sampled:    Aug.    II/69    by:    T,W, 


Lab. 

No. 


5-Day 
B.O.D. 


Solids 


Total 


Susp. 


Diss. 


COD 


pH  at 
Lab. 


Chloride 
as  CI 


Sulphate lardnes  3  Free 


as  SO,    Ks  CaCO 

^—k 


HITSOGIM  AS  Nl 


Ammonii  Kjeldsihl 


Total 


T-1818 
T-1819 
T-I820 
T-1821 


5,700 
8i+0 

17 
6.4 


2^,960 

1,900 

2,900 

300 


220 

25 
120 

10 


24,7^ 

1,875 

2,780 

290 


16,000 

1,300 

li^O 

12 


12.4 

11.7 

12.1 

8.5 


19,180 

1,697 

2,380 

99 

♦  Pilterfed 


772 


72 


121 


17 


92* 


23 


32 


100 


0.1 


0.2 


2.1 


0.3 


3.0 
2.7 

12 

1.41 


T-1818 
T-1819 
T-1820 
T-1821 


9  Glycol  Plant  I  -  D.3A  Overflow  -  Coiig)osite  10:00  a.m.    to  4;00  p.m. 

10  Glycol  Plant  I  -  South  into  sun^)  -  Coii?>osite  10:00  a.m.    to  4:00  p.m. 

11  Glycol  Plemt  I  -  North  into  subq)  -  Coii5)osite  10:00  a.m.   to  4:00  p.m. 

12  Glycol  Plant  I  -  Amine  Plant   -  Composite  10:00  a.m.    to  4:00  p.m. 


iOM-eo_j2e90 


All  analyses  except  pH  reported  in 
p. p.m.   unless  otherwise  Indicated 


ONTARIO  WATER  RESOURCES  COMMISSION 
CHEMICAL  LABORATORIES 

INDUSTRIAL  WASTE  ANALYSIS 


1  p. p.m.  =   1  tngm.      litre 
=   1  lb 7100,000  Imp.  Gals. 


r\3 


Municipality:  Saxnia                                          Report  to:  N.   Borodczak                                                          c.c. 
Source:    Dow  Chemical  of  Canada,   Limited 
Date  Sampled:    Aug.    12/69    by:    M.F. 

Lab. 
No. 

5-Day 
B.O.D. 

Solids 

COD 

pH  at 
Lab. 

:hloride 
as  CI 

Total 

Susp. 

Diss. 

T-1822 
T-1823 
T-1824 
T-1825 

6,230 

**3,910 
500 
160 

270 

60 

30 

3 

5,960 

43,850 

470 

157 

no 

40 

12 

4 

12.6 

13.2 

12.4 

8.8 

5,180 

43,600 

313 

83 

T-1822 
T-1823 

T-182U 
T-1825 

1  Chlorine  II  Plant  -  Graphite  Sewer  -  Composite  9:00  a.m.    to  4:00  p.m. 

2  Chlorine  II  Plant   -  Cell  Floor  -  Composite  9:00  a.m.    to  4:00  p.m. 

3  Chlorine  II  plant   -  Congjressor  Bay  -  Con^oslte  9:00  a.m.   to  4:00  p.m. 
k       Chlorine  H  Plant  -  Cascade  Cooler  -  Composite  9:00  a.m.   to  4:CX)  p.m. 

IOM-«0-2Ze»0 


v^Ser  resources  commssi^^ 


All  analyses  except  pH  reported  in 
p. p.m.  unless  otherwise  indicated 


ONTARIO  Wi 

CHEMICAL  LABORATORIES 

INDUSTRIAL  WASTE  ANALYSIS 


1  p. p.m.  =   1  mgm.  /  litre 
=  1  lb./100,000  Imp.  Gals. 


Municipality:  Sarnia                                         Report  to:  N.    Borodczak 

c.c. 

Source: 

Dow  Chemical  of  Canada,   Limited 

Date  Sampled: 

Aug.    12/69    by:     T.W. 

1 

Lab. 

No. 

5-Day 
B.O.D. 

SolidB 

pH  at 
Lab. 

COD 

Chloride 
as  CI 



Sulphate 
as  SO, 

Hardness 
as  CaCO. 

Total 

Susp. 

Diss. 

T-1826 

37 

10,430 

180 

10,250 

10.4 

490 

5,680 

4 

186 

26l« 

J 

T-1827 

112 

20,700 

290 

20,410 

11.0 

800 

12,680 

342 

625* 

T-1828 

6.8 

220 

10 

210 

9.0 

28 

176 

20 

103 

T-1829 

12 

150 

3 

147 

8.5 

24 

9^ 

18 

110 

T-1830 

30 

5,780 

40 

5,740 

8.9 

48 

3,840 

111 

116 

T-1831 

k.k 

4,000 

200 

3,800 

11.3 

36 

2,027 

79 

275* 

T-1832 

B.k 

620 

210 

4io 

11.9 

24 

228 

18 

22 

T-1833 

900 

25,500 

270 

25,230 

U.9 

l,l4o 

13,760 

206 

9,230* 

*  Pi Iter sd 

T-1826 

5 

Glycol  Plant  I  -     E-W  Sluice  -  Coniposite  10:00  a.m.   to 

k:OQ  p.m. 

T-1827 

6 

Glycol  Plant  I  -  Hydrolyzer  Sump  -  Composite  10:00  a.m. 

to  4:00 

p.m. 

T-1828 

7 

Glycol  Plant  I  -  West  S\imp  -  Composite  10:00  a.m.   to  !+:( 

DO  p.m. 

T-1829 

8 

Glycol  Plant  I  -  Bast  Sun^i  -  Coniposite  10:00  a.m.   to  i*:) 

30  p.m. 

T-1830 

1 

Glycol  Plant  I  -  Brine  Treatment  -  Composite  10:00  a.m. 

to  4:00 

p.m. 

T-1831 

2 

Glycol  Plant  I  -  Lime  Building  -  Congjosite  10:00  a.m.   to  4:00  p. 

m. 

T-1832 

3 

Glycol  Plant  I  -  Caustic  Plant 

T-1833 

k 

Glycol  Plant  I  -  N-S  Sluice 

tOM-eO-22S90 


All  analyses  except  pH  reported  in 
p.p.m.   unless  otherwise  indicated 


ONTARIO  WaSr  resources  COMOTSSIO^ 
CHEMICAL  LABORATORIES 

INDUSTRIAL  WASTE  ANALYSIS 


1   p.p.m.   =    1   mgm        litre 
=  1  Ib./lOO.OOO  Imp.  Gals. 


Municipality:  Sarnia 

Report  to:  H.   Borodczak 

c.c. 

Source:    Dow  Chemical  of  Canada,   Limited 

Date  Sampled:    Aug.    II/69 

by:    M.F.   &  T.W. 

Lab. 
No. 

5-Day 
B.O.D. 

Solids 

COD 

pH  at 
Lab. 

NITROOEJ  AS  N 

Chlorid 
_afl  n3 

Sul- 

Total         Tree 

K.tel<ifthl    immAinHo 

Total 

Susp. 

Diss. 

_afl  SO, 

tta   CtkT.C 

0 

T-1834 

6.6 

510 

190 

320 

125 

10.6 

1.2 

0.10 

413 

% 
27 

60* 

3 

T-1835 

3.0 

ll+O 

3 

137 

k 

8.k 

o.kk 

0.10 

9h 

17 

88* 

T-1836 

** 

610 

1 

609 

16 

7.1 

0.20 

0.20 

632 

83 

110* 

T-1837 

215 

17,600 

290 

17,310 

460 

11.6 

1.0 

0.20 

9,240 

24o 

1,915* 

T-1838 

43 

1*60 

110 

350 

llfO 

11.0 

1.6 

0.30 

373 

28 

52* 

T-1839 

1.1+ 

i4o 

7 

133 

16 

7.6 

1.5 

0.30 

88 

17 

90* 

T-1840 

** 

730 

80 

650 

2k 

11.0 

0.60 

0.10 

666 

55 

1*2* 

T-1841 

500 

16,500 

380 

16,120 

560 

11.9 

1.8 

0.20 

8,380 

209 

2,130* 

**  Inter 

ference. 

High  Chlo 

rine 

*  Filtered 

1 

T-1834 

1       C/l/1 

T-1835 

2       C/l/2 

T-1836 

3       C/l/3 

T-1837 

h     c/iA 

T-1838 

5      C/ll/1 

T-1839 

6      c/ll/2 

T-18I+O 

7      c/ll/3 

T-l8i+l 

8     c/n/k 

iOM-«o-az6ao 


^C)N'l9Rfo  ^^Rr  RESOUiHI  cJHlSS^ff 
CHEMICAL  LABORATORIES 


All  analyses  except  pH  reported  in 
p. p.m.  unless  otherwise  indicated 

mu 

UOIIUAJU 

w/\oic. 

A1NA1.T3I 

i:) 

1  p. p.m.   =    1  mgm.  /  litre 
=  1  Ib./lOO.OOO  Imp.  Gals. 

Municipality :     Saxnia 

Report  to:    N.    Borodczak 

c.c. 

Source:    Dow  Chemical  of  Canada,   Limited 

Date  Sampled:    Aug.    I2/69 

by:    M.F. 

&  T.W. 

Lab. 
No. 

B-Day 
B.O.D. 

Solids 

COD 

pH  at 
Ub. 

HITOOOpj  AS  1? 

aui- 
Jhlorids  phate 
as  CI  as  SO. 

Hardness 
as  CaC3 

Total 
lUeldahl 

Free 
Anmonla 

Total 

Susp. 

Diss. 

T-l8if2 

k8 

J+50 

90 

360 

130 

10.8 

1.3 

o.4o 

3i*8 

4 
23 

63* 

3 

T-l8if3 

3.2 

i4o 

6 

13^ 

8 

8.6 

0.58 

0.10 

106 

17 

7k* 

T-l8Mf 

0,k 

1,560 

110 

1,1*50 

200 

12.0 

0.40 

o.4o 

1,035 

113 

7* 

T-l8l*5 

220 

15,900 

250 

15,650 

J+20 
« 

11.7 
Filtered 

0.95 

0.30 

7,81^0 

118 

2,090* 

1 

T-iai+2 

9     c/ni/i 

1 

T-181+3 

10    C/111/2 

T-l84i+ 

11   c/ni/3 

T-l8i+5 

12   c/niA 

I  OM.  60-22690 


All  analyses  except  pH  reported  In 
p. p.m.  unless  otherwise  indicated 


^ONTARIO  vStcR  RESOURcH  COlfflsSI^F 
CHEMICAL  LABORATORIES 

INDUSTRIAL  WASTE  ANALYSIS 


1   p. p.m.   =    1  Digm.       litre 
=   1  Ib/l  00,00')  Imp.  Gals. 


Municipality:    Sarnia                                        Report  to:    n.   Borodczak                                                         c.c. 

Source:    Dow  Chemical  of  Canada,   Limited 

Date  Sampled:    Aug.    I3/69     by:    T.W.  &  R.K. 

Lab. 
No. 

5-Day 
B.O.D. 

Solids 

Mercury 

as  Hg 

_ , 

ToUl 

SUBP. 

Diss. 

T-1857 

0.05 

T-1858 

II 

O.OU 

T-1859 

0.01 

T-1860 

• 

i. 

0.29 

T-1861 

1 

0.13 

T-1862 

1 

f 

0.09 

,i 

T-1857 

1       C/lv/5 

T-1858 

2       c/v/5 

T-1859 

3      C/Vl/5 

T-1860 

k       c/lV/6 

T-1861 

5      C/v/6 

T-1862 

6      c/vi/6 

\J1 


IOM.GO-22490 


All  analyses  except  pH  reported  in 
p. p.m.  unless  otherwise  indicated 


)ntM!o  wator  resources  COMMSSI^F 
chemical  laboratories 

INDUSTRIAL  WASTE  ANALYSIS 


1  p. p.m.  =   1  mgm.  /  litre 
=  1  Ib./lOO.OOO  Imp.  Gals. 


Municipality:     Sarnia                                          Report  to:    N.   Borodczak                                                           c.c. 
Source:    Dow  Chemical  of  Canada,   Limited 
Date  Sampled:    Aug.    13/69    by:    R.K. 

Lab. 
No. 

5-Day 
B.O.D. 

Sol  ids 

Mercury 
as  Hg 

Total 

SUBP. 

DiB8. 

T-1863 

T-1864 

T-1865 

1, 

i 
1, 

0.51 
0.52 

0.38 

T-1863 

T-l86i+ 

T-1865 

7       C/lV/9 

a    c/v/9 

9      C/vi/9 

10M-«0-22e90 


k^ATEI 


cSs  COMfflSSI^r 


All  analyses  except  pH  reported  in 
p.p.m.  unless  otherwise  indicated 


ONTARIO  WATER  RESOUR 

CHEMICAL  LABORATORIES 

INDUSTRIAL  WASTE  ANALYSIS 


1  p.p.m.  =  1  mgm.  /  litre 
=  1  Ib./lOO.OOO  Imp.  Gals. 


Municipality:     Sarnia                                         Report  to:     N.    Borodczak                                                           c.c. 

Source:    Dow  Chemical  of  Canada,    Limited 

Date  Sampled:    Aug.    I3/69    by:    R.H. ,   T.W.  and  N.B. 

Lab. 
No. 

5-Day 
B.O.D. 

Solids 

Mercury 
as  Hg 

Total 

Susp. 

Diss. 

T-1866 
T-1867 
T-1868 
T-1869 

1' 

0.36 
0.77 
0.67 
12.7 

1 

1                                    1 

I 
1 

1 

i 

T-1866 
T-1867 
T-1868 
T-1869 

10  Chlorine  I  -  H     Scrubber 

11  Chlorine  HI  -  North 

12  Chlorine  m  -  Combined 

13  Chlorine  III  -  H     Scrubber  E  -  101  -  Grab  Sample 

G 
-^ 


lOM. 60-22630 


All  analyses  except  pH  reported  Id 
p. p.m.  unless  otherwise  indicated 


ONTARIO  wWeR  RESOURcR  COMmSSI^P 
CHEMICAL  LABORATORIES 

INDUSTRIAL  WASTE  ANALYSIS 


1  p. p.m.  =  1  mgm.  /  litre 
=  1  lb./100,000  Imp.  Gals. 


Municipality:  Sarnia                                         Report  to:     n. 

Borodczak 

c.c. 

Source:    Dow  Chemical  of  Canada,   United 

Date  Sampled:     Aug.    14/69    by:     M.F. 

Lab. 

No. 

5-Day 
B.O.D. 

Solids 

COD 

pH  at 
Lab. 

NiraOGES  AS  N     1 

itaniuir  Aluminum 
as  Ti         as  Al 

r- 

Total 

Susp. 

Diss. 

rree 

Ammrvni  » 

Cjeldfthl 

T-1870 

15 

380 

10 

370 

28 

8.6 

3.2 

5.0 

— 

— 

T-1871 

Ik 

260 

80 

180 

2k 

9.5 

20 

25 

" 

-- 

1, 

T-1872 

IU2 

500 

20 

480 

260 

8.2 

4.7 

5.0 

— 

— 

T-1873 

7.6 

290 

^5 

245 

240 

9.1 

0.4 

0.40 

0.35 

1.5 

T-1874 

19 

290 

10 

280 

58 

7.5 

0.1 

0.50 

.— 

_.* 

«*  San  pie 

T-1875 

2.3 

220 

5 

215 

#* 

8.4 

»♦ 

0.36 

— 

— 

Exhausted 

T-1876 

«« 

220 

xo 

210 

** 

8.6 

«« 

0.26 

— 

— 

T-1877 

2.1 

230 

5 

225 

** 

8.5 

** 

0.^? 

T-1870 

1       Ansnonla  II 

T-1871 

2       NH     (I)  W  at  3rd  Street 

1 

T-1872 

3       3rd  Street  Downstream  of  lOL 

(I) 

T-1873 

h      Polyethylene 

T'ldjk 

5       Polyethylene  Middle 

T-1875 

6       Polyethylene  Sump  South 

T-1876 

7       Polyethylene  Sump  East 

T-1877 

8       Polyethylene  Sumo  Wes:, 

CD 


10M-60-J2S90 


VATEI 


ICES  coMiHssi^r 


All  analyses  except  pH  reported  in 
p.p.m.  unless  otherwise  indicated 


ONTARIO  WATER  RESOUR 

CHEMICAL  LABORATORIES 

INDUSTRIAL  WASTE  ANALYSIS 


1  p. p.m.  =   1  tngm.  /  litre 
=  1  lb./100,000  Imp.  Gals. 


Municipality :     samia 


Report  to:    j.   Borodczait 


c.c. 


Source:    Dcsw  Chemical  of  Csjiada,    Limited 
Date  Sampled:    Aug.    lk/(S    by:    M.F. 


Lab. 
No. 


5-Day 
B.O.D. 


Solide 


Total 


Susp. 


Diss. 


COD 


pH  at 
Lab. 


HTTROOEN  AG  N 


Total 
KJeldahl 


Free  C iloride  Sulphat  is  in  ppb 


AnBBonia 


as  CI 


as  SO 


Phenpls 


(dlsjbilled) 


Sther 
Solublefe 


T-1878 

T-1879 
T-1880 
T-1881 
T-1882 
T-1883 


T-1878 

T-1879 
T-1880 
T-1881 
T-1882 
T-1883 


135 
2.1 
13 
7.2 


420 

280 

2,i*30 

3^0 

123,310 
670 


30 

5 

15 
30 
70 
30 


390 
275 
2,^15 
310 
.23,240 
640 


150 

k 

** 


7.8 
8.6 
8.8 

8.3 

11.1 

8.6 


-"-K-  Sajgple  Exh&ijisted 
♦     Pri  jserved 


1  C/Vll/8 

2  C/vill/lO 

3  Ethylene  A 
h  Ethylene  B 

5  Brine  Oil  Separator 

6  Service  Water  -  Aug.  l4/69 


1.4 
0.48 


0.50 
0.27 


245 
78 

1,269 

«-» 

71,600 
41 


27 


17 


H-+ 


L75 


LOO 


8,  XX) 


+++  1 


preserve  I  -  Broiten  in   :ransit 


8 


trace  *** 


0 
7 


I  OM-eo-226ao 


JcES  COMMISSION 


All  analyses  except  pH  reported  ia 
p.p.m.  unless  otherwise  indicated 


ONTARIO  WATER  RESOURCE 

CHEMICAL  LABORATORIES 

INDUSTRIAL  WASTE  ANALYSIS 


1  p. p.m.   =    1   tngm    /  litre 
=   1  lb./100,000  Imp.  Gals. 


Municipality:    Sarnia                                        Report  to:    N.   Borodczak                                                         c.c. 
Source:    Dow  Chemical  of  Canada,    Limited 
Date  Sampled:    Aug.    1^69    by:    M.F, 

Lab. 

No. 

5-Day 
B.O.D. 

Solids 

Zinc 
as  Zn 

Copper 
as  Cu 

Total 

Susp. 

Diss. 

T-1880 
T-1881 

1 

0.0            0.0 

#*              «♦ 

**  Saaple  Exhausted 

i 

T-1880 
T-1881 

- 

o 


lOM-SO-22690 


ONTARIO  WATER  RESOURCES 


All  analyses  except  pH  reported  in 
p. p.m.  unless  otherwise  indicated 


commissi 
chb:mical  laboratories 

INDUSTRIAL  WASTE  ANALYSIS 


IW 


1  p.p.m    =   1  mgm    /  litre 
=  1  Ib./lOO.OOO  Imp.  Gals. 


Municipality:  Saxnin 


Report  to:  N.   Borodczak 


c.c. 


Source:    Dow  Chemical  of  Canada,   Limited 
Date  Sampled:  Aug.    I3/69      by:     T.W.  &  R.K. 


Lab. 
No. 


T-l88i+ 

T-1885 
T-1886 
T-1887 


5-Day 
B.O.D. 


55 
1.0 


Solids 


Total 


80,860 

1,770 

230 

5^0 


SUBp. 


T-l88i+ 

1      C/v/5 

T-1885 

Z     c/v/6 

T-1886 

3      C/v/7 

T-1887 

k      c/v/8 

150 
100 

5 
100 


Diss. 


80,710 
1,670 

i+40 


COD 


80 

32 

150 

180 


pH  at 


Lab.      Cjeldahl 


12.1 
9-7 
7.3 
9.1 


^UTOOGBT  AS  If 


Total 


3.0 
0.25 
0.40 
1.5 


Free   Chloride  phates  Ether 


Aamonia 


0.70       1+1,680 


0.09 
0.10 
0.50 


*  less  than  2  ppn 


as  01 


l,i+68 
126 
294 


-Su±^ 


as  SO, 


1,280 
kk 
17 
23 


Solubles 


trace 


10>Jl-(SO-2IS90 


Ali  analyses  except  pH  reported  In 
p. p.m.  unless  otberwiae  indicated 


ONTARIO  WATER  RESOURCES  COMMISSION 
CHEMICAL  LABORATORIES 

INDUSTRIAL  WASTE  ANALYSIS 


1  p. p.m.  =   1  mgm.  /  litre 
=   1  lb./ 100,000  Imp.  Gals. 


Municipality:  Sarnia                                          Report  to:     N. 

Borodczak 

C.C. 

Source : 

Dow  Chemical  of  Cajiada,   Limited 

Date  Sampled:    Aug.    13/69    by:     T.W.,   R.H.   and  N.B. 

Lab. 

5-Day 

Solids 

pH  at 

Chloride 

Ether 

Copper 
as  Cu 

Zinc 

No. 

B.O.D. 

Total 

Susp. 

DiBB. 

COD 

Lab. 

as  CI 

Solubles 

as  Zn 

T-1888 
T-1889 

12 

280 
320 

** 

24 
20 

8.6 
8.6 

73 
76 

7 

0 

0.01 
0.01 

0.0 
0.0 

*  Oily  san^jles 
will  not  dry 

T-1890 

136 

** 

«-» 

♦♦ 

»♦ 

7.6 

531 

0 

0.07 

0.04 

*♦  Saaple  BxJausted 

T-1891 

2,400 

* 

'          ♦ 

» 

4,800 

5.8 

1,528 

11^  v/v 

0.14 

0.66 

1 

T-1892 

1,1+00 

* 

♦ 

* 

25,000 

4.5 

777 

14.7*  w/ 

/0.l4 

1.0 

T-1893 

i+,600 

* 

« 

« 

9,250 

4.1 

2,240 

^12 

0.56 

3-1 

T-I89I+ 

265 

13,700 

830 

12,870 

800 

10.4 

6,600 

4 

♦ 

« 

T-1895 

108 

21,820 

5 

21,815 

725 

11.2 

11,380 

3 

1 

« 

T-1888 

1       Styrene  Sewer  A  &  B  -  Cooiposite 

T-1889 

2       Styrene  Sewer  B  -  Conqjosite 

T-1890 

3       Styrene  Sewer  C  -  Coii?>osite 

T-1891 

k       Styrene  Sewer  D  -  Con5>osite 

T-1892 

5       Influent  to  Oil  Separator  -  Composite 

T-1893 

6       Effluent  from  Oil  Separator 

T-189U 

7       Inlet  to  Latex  Treatment 

T-1895 

8       Effluent  from  Latex  Treatment 

IOM'«0-22e90 


ONTA 


All  analyses  except  pll  reported  in 
p. p.m.   unless  otherwise  indicated 


ARK)  WATER  RESOURcR  cdHlsSI^P 
CHEMICAL  LABORATORIES 

INDUSTRIAL  WASTE  ANALYSIS 


T   p. p.m.  =    1  mgm,  /  litre 
=   J  lb./100,000  Imp.  Gals. 


Municipality:     Sarnia                                          Report  to:    N.    Borodczak 

c.c. 

Source : 

Dow  Chemical  of  Canada,   Limited 

Date  Sampled:    Aug.    I3/69    by:    T.W.,   R.H,   and  N.B. 

1  1 

Lab. 
No. 

5-Day 
B.O.D. 

Solids 

pH  at 
Lab. 

COD 

Jhloride 
as  CI 

fliTKOGKS  Ay  N 

'Ibtal 
Hardne  is  as 
11  CaCO 

Total 

Susp. 

DiSB. 

Aia&onia 

K.1elda 

T-1896 

37 

430 

10 

420 

7.8 

50 

53 

0.60 

1.5 

54* 

J 

T-1897 

1.4 

250 

20 

230 

8.4 

4 

45 

0.40 

0.36 

56» 

T-1898 

8.0 

380 

95 

285 

11.0 

16 

57 

0.30 

1.0 

32* 

T-1899 
T-1900 

18 
98 

330             75 
220               10 

255 
210 

10.2 
8.3 

28 
165 

51 
49 

0.30 
0.30 

0.50 
0.50 

32* 
62* 

*  Teit  perfar^ed  oa 
filtered   iajq>le 

T-1901 

kk 

240             15 

225 

7.4 

110 

114 

0.20 

0.60 

10O» 

T-1902 

450 

380 

5 

375 

7.2 

5,200 

105 

2.1 

3.0 

6l» 

T-1903 

8.0 

220 

10 

210 

7.7 

70 

50 

0.10 

1.7 

64* 

T-1896 

1       Styron  Plant  -  Con5>osite  10:00  a.m.   to  k-.'^O  p.m. 

T-1897 

2       Pelaspan  Plant  South  -  Conposite  10:00  a.m.   to  4:30  p.m 

T-1898 

3       Tank  Wash  Area  -  Congsosite  10:00  a.m.    to  4:30  p.m. 

T-1899 

h       2nd  Street  Sewer  at  Tank  Wash  Area  -  Composite  -  10:00  a.m.   to  4:30  p.m. 

T-1900 

5       Glycol  n  Plant  -  72  Glycol  Sump  -  Conposite  -  11:00  a.m.   to  4:30  p.m. 

T-1901 

6       Glycol  n  Plant  -  E.   Glycol  at  2nd  Street  -  Coaposite  11:00  a.m.    to  4:30  p.m. 

T-I9O2 

7       Glycol  II  Plant  -  P.D.C.   Wash  Water  -  Composite  11:00  a. 

m.    to  4:30  p.m. 

TI9O3 

8       Glycol  II  Plant  -  W.   Glycol  at  2nd  Street  -  Composite  11:00  a.m.   to  4:30  p.m. 

CO 


10M-S0-2J690 


All  aDalyaea  except  pH  reported  in 
p. p.m.  UBiess  otherwise  indicated 


ONTARIO  WATER  RESOURCES  COMMISSION 
CHEMICAL  LABORATORIES 

INDUSTRIAL  WASTE  ANALYSIS 


1  p. p.m.   =    1  mgm.  /  litre 
=  1  Ib./lOO.OOO  Imp.  Gals. 


Municipality:     Samia                                        Report  to:    N.    Borodczak                                                         c.c. 
Source:    Dow  Chemical  of  Caaiada,   Limited 
Date  Sampled:    Aug.   14/69    by:    M.P.  &  N.B. 

Lab. 
No. 

5-Day 
B.O.D. 

Solids 

COD 

pH  at 
TAb. 

11  lrs1  -tnl  ¥' 

r 

ToUI 

Susp. 

Diss. 

LS     C&CO 

T-190'* 

11 

l,'t50 

60 

1,390 

k8 

7.5 

488 

ii 

T-1904 

9       Latex  Final 

I0M~«0-22S90 


All  analyses  except  pH  reported  in 
p. p.m.  unless  otherwise  indicated 


ONTARIO  WATER  RESOURCES  COMMISSION 
CHEMICAL  LABORATORIES 

INDUSTRIAL  WASTE  ANALYSIS 


1  p. p.m.  =   1  mgm.  /  litre 
=  1  lb./100,000  Imp.  Gals. 


Municipality :     Saniia 

Report  to;     N. 

iorodczak 

CO. 

Source:    Dow  Chemical  of  Canada,   Limited 

Date  Sampled:    Aug.    1^^/69 

by:    M.F. 

&  N.fi. 

Lab. 

5-Day 

Solids 

pH  at 

NI!n«5Gpf  AS  N 

-sm- 

Slilorid  1  nhj»t.* 

Ethci 

Total 

Free 

No. 

B.O.D. 

Total 

Sasp. 

Diss. 

coo 

Lab. 

Kjeldahl 

Ammonia 

afi  CI 

as  SO. 

Solubles 

T-1905 

15 

123,160 

450 

122,710 

200 

11.8 

1.5 

0.70 

SJ+,1*40 

l,li+0 

— 

T-1906 

2.6 

1,320 

115 

1,205 

8 

10.2 

1.1 

0.1+0 

288 

31 

0 

T-igo? 

25 

230 

10 

220 

68 

8.7 

1.3 

0.10 

66 

16 

— 

T-1908 

130 

560 

5 

555 

130 

7.8 

0.85 

0.60 

231 

27 

0 

T-1905 

1      C/Vl/5 

T-1906 

2       C/vi/6 

T-1907 

3      c/vi/7 

T-1908 

k      c/vi/8 

tOM-«0-2269: 


ONTARIO  WATER  RESOURCES  COMMISSION 
CHEMICAL  LABORATORIES 


All  analyses 
p. p.m.  uDles 

except  pH  reported  In 
5  otherwise  indicated 

n^u 

UOIKIAI. 

WA^lt 

AINALI3I 

;:> 

1   p.p.ra,   =    1  mgni.  /  litre 
=  1  IbVlOO.OOO  Imp.  Gals. 

Municipality:  Sarnia 

Report  to:     ij. 

Borodc  zak 

c-c 

Source:    Dow  Chemical  of  Canada,   Limited 

Date  Sampled:    Aug.    13/ 69 

by:    R.K. 

Lab. 
No. 

5-Day 
B.O.D. 

Solida 

COD 

pH  at 
Lab. 

Phenols 
in  ppb 

MlTHUUJilN  AiJ  ti 

Chloride  Ethei 
1  as  Cl  Solubles 

Free 
Anmonia 

Total 
Oeldah 

Total 

Suap. 

Diss. 

T-1909 

— 

34,240 

70 

34,170 

24o 

9.1 

— 

0.90 

20,440 

— 

T-1910 

— 

7,000 

80 

6,920 

28 

11.5 

— 

0.20 

0.40 

2,04l 

— 

T-1911 

115 

230 

5 

225 

125 

8.6 

0 

0.30 

0.90 

49 

7 

T-1912 

7k 

580 

10 

570 

130 

7.6 

1, 
1 

1 
1 

0.50 

0.8 

226 

4 

1 

T-1909 

1      C/lv/5 

T-1910 

2       C/lV/6 

T-1911 

3       C/lv/7 

T-1912 

k      c/lv/8 

10M-60-2je3C 


All  analyses  except  pH  reported  in 
p.p.m.  unless  otherwise  indicated 


ONTARIO  WATER  RESOURCES  COMMISSION 
CHEMICAL  LABORATORIES 

INDUSTRIAL  WASTE  ANALYSIS 


1  p.p.m.  =   1  mgm.  /  litre 
=  1  lb./100,000  Imp.  Gals. 


Municipality:  Samia 


Report  to:  N.   Borodczak 


C.C. 


Source:    Dow  Chemical  of  Canada,   Limited 
Date  Sampled:    Aug.    I3/69    by:    R.K. 


Lab. 
No. 


5-Day 
B.O.D. 


Solids 


Total 


Suap. 


Diss. 


COD 


Iron 

pH  at     [Ihlorldes  Sulphates  Hardness     Ether  as 
Lab. aa  CI       as  30.      as  CaCC  Solubles  Fe 


T-1913 
T-191^ 
T-1915 
T-1916 


4.8 
2.0 
6.8 
8.0 


5,830 
2^0 

kko 

1,770 


T-1913 

5   c/lv/9 

T-1914 

6  c/iv/io 

T-1915 

7   C/lV/11 

T-1916 

8   c/lv/12 

100 
10 

225 
225 


5,730 
230 
215 

1,5^5 


50 
k 
8 

32 


12 
8.5 
7.7 

11.9 


2,796 

k8 

k9 

702 


132 
15 
18 

55 


*   Pest  perf Draed  on   filtered 


20» 
93» 

107* 
8* 
BajiQ>le 


0.60 
0.12 
3.6 
^.3 


iOM-eo-22e90 


ONTARIO  WATER  RESOURCES  COMMISSION 
CHEMICAL  LABORATORIES 


All  analyses  except  pH  reported  in 
p. p.m.  unless  otherwise  Indicated 

mu 

USitUAL. 

WADIE. 

AINAl^Tdl 

a 

1  p. p. in.  =  1  mgm.  /  litre 
=  I  Ib./lOO.OOO  Imp.  Gals. 

Municipality :     Sarnia 

Report  to:  R.   Borodczak 

e.c. 

Source:    Dow  Chemical  of  Canada,   Limited 

Date  Sampled:    Aug.    13/69    by:    T.W. 

&  B.K. 

Lab. 
No. 

5-Day 
B.O.D. 

Solids 

cm 

pH  at 
TAb. 

MITBOa !»  AS  N 

Sul- 
:;hlorids  phate 
aa  CI     "»  ^^ 

Iron 
MA    p« 

Total 

Pree 

Ammnni  n 

Total 

Susp. 

Din. 

T-1917 

2.k 

5,180 

70 

5,110 

28 

12.2 

0.25 

0.20 

l,9i*0 

88 

0.32 

T-1918 

1.2 

270 

5 

265 

k 

8.8 

0.95 

0.70 

63 

17 

0.12 

T-1919 

1.7 

290 

55 

235 

k 

7.9 

0.55 

0.20 

53 

22 

1.0 

T-1920 

22 

1,880 

1 

100 

1,780 

36 

11.3 

l.k 

0.30 

473 

97 

1.5 

j 

T-1917 

5      c/v/9 

1 

T-1918 

6     c/v/10 

T-1919 

7       C/v/11 

T-1920 

8       c/v/12 

• 

IOM-eO-3Z«SO 


All  analyses  except  pH  reported  in 
p. p.m.  unless  otherwise  indicated 


ONTARIO  WATER  RESOURCES  COMMISSION 
CHEMICAL  LABORATORIES 

INDUSTRIAL  WASTE  ANALYSIS 


1  p. p.m.  =   1  mgm.  /  litre 
I  lb./100,000  Imp.  Gals. 


Municipality :     Sarnia 

Report  to:     N.    Borodczak 

C.C, 

Source:    Dow  Chemical  of  Canada,   Limited 

Date  Sampled:    Aug.    1V69 

by:    M.F.  &  N.B. 

Lab. 
No. 

5-Day 
B.O.D. 

Solids 

COD 

PH  at 
Lab. 

lll»0«  2R  AS  N 

Sul- 
Chloride  phate 

An    C.I    OB    ^(^ 

Iron 
aB  7e 

Total 
ICieldiLhl 

Free 

Aimnnni  n 

Total 

Susp. 

Diss. 

T-1921 

** 

3,190 

5 

3,185 

36 

7.1 

0.24 

0.10 

1,722 

—  —4 
106 

0.30 

T-1922 

k.o 

230 

5 

225 

16 

8.7 

4.3 

3 

67 

17 

0.08 

T-1923 

k.k 

410 

170 

240 

16 

9.3 

0.50 

0.5 

70 

23 

1.86 

T-1924 

8.k 

3,350 

170 

3,180 

20 

12.2 

1.5 

1 

914 

99 

2.3 

♦»  In 

berferenc 

i  tram  reiidual  chlorine 

,1 

T-1921 

5      C/vi/9 

T-1922 

6      c/vi/io 

T-1923 

7      c/vl/11 

T-1924 

8      C/vi/12 

I 


toM-eo-2je90 


All  analyses  except  pH  reported  in 
p. p.m.  unless  otherwise  indicated 


ONTARIO  WATER  RESOURCES  COMMISSION 
CHEMICAL  LABORATORIES 

INDUSTRIAL  WASTE  ANALYSIS 


1  p.p.m.  =   1  mgm.  /  litre 
=  1  lb./100,000  Imp.  Gals. 


Municipality:     Sarnia     .                                   Report  to:     n.   Borodczak 

C.C. 

Source : 

Dow  Chemical  of  Canada,  Limited 

Date  Sampled:    Aug.   13/69    by:    R.H.,  T.W.  and  N.B. 

Lab. 
No. 

5 -Day 
B.O.D. 

Solids 

ROT) 

pH  at 

Total 
Shlorides  lardness 

Iron 

DO      9i» 

Phenols 

1; 

Total 

Suip. 

DiBB. 

T-1925 

8.0 

4,930 

100 

4,830 

24 

12.3 

2,006 

3 

7* 

T-1926 

1.0 

160 

15 

145 

12 

8.7 

♦* 

79* 

— 

— 

T-1927 

2.2 

950 

20 

930 

20 

8.8 

470 

83* 

— 

— 

T-1928 

7.2 

7,800 

120 

7,680 

36 

12.2 

3,450 

10* 

— 

— 

T-1929 

8.U 

7,640 

30 

7,610 

32 

12.6 

3,376 

16* 

0.62 

— 

T-1930 

16 

3,1^0 

890 

2,250 

20             12.4 

1,728    \ 

U175* 

— 

— 

T-1931 

— 

190 

5 

185 

16               7.9 
♦  RJLtered 

43 

65* 

— 

20 

T-1925 

9       Brine  Treatment  Conposite  11:00  a.m.    to  4:30  p 

.ffl. 

T-1926 

10     H     Scrubber  plus  other  cell  room  wastes  at  Chlorine  I  Plant  -  Composite 

11:00  a.m.   to  4:30  p.m. 

T-1927 

11     Chlorine  HI  North 

T-1928 

12     Chlorine  KI  Combined  -  Coii?>08ite  11:00  a.m.   to  4:30  p.m. 

T-1929 

13     Steam  Plant  Pond  -  Grab  Sample  2:00  p.m. 

T-1930 

Ik     Time  Building  -  Grab  Sajiple  2:^5  p.m. 

T-1931 

15     Service  Water  Shift  HI  -  Grab  Sample 

IOM-«0-22«»0 


All  analyses  except  pH  reported  in 
p. p.m.  unless  otherwise  indicated 


ONTARIO  WATER  RESOURCES  COMMISSION 
CHEMICAL  LABORATORIES 

INDUSTRIAL  WASTE  ANALYSIS 


1  p. p.m.   =   1  mgni.  /  Hire 
=  1  lb./100,000  Imp.  Gals. 


Municipality:    Sarnia                                         Report  to:    h.   Borodczak                                                          c.c. 

Source:  Dow  Chemical  of  Canada,  Limited 

Date  Sampled:   Sept.   3/69     by:   N.B. 

Lab. 
No. 

5-Day 
B.O.D. 

Solids 

pH  at 
Lab. 

ceo 

Phenols 
in  ppb 

Ether       jduminuit  Zinc 
Solubles     as  CI     as  2^ 

Ether  1  Joluble^  1 
%  by    'olume 

ToUl 

Suap. 

Diss. 

T-2074 

Voo 

570 

i+0 

530 

7.6 

1,350 

140 

3 

7.25 

— 

- 

. 

T-2075 

120 

** 

♦♦ 

It* 

7.5 

8,600 

1,000» 

3,318 

0.13 

0.0 

- 

■ 

T-2076 

— 

" 

— 

— 

— 

— 

— 

— 

~ 

h<% 

T-2077 

20 

660 

5 

655 

7.7 

73 

2,i«X) 

3 

— 

0.02 

- 

• 

1 

i 

Analysd 

8  done  at 

the  aqudous  layei 

1 

*  Ol3y  -  Mo     test 

done 

T-207^ 

1       Styrene  Plant  -  Oil  recovery  a^arator  effluent  -  Coniposite  2:30  p.m.    -  6:30  p.m. 

T-2075 

2       Styrene  Plant  -  Ccanbined  Effluent  -  West  Sua?)  -  Composite  2:30  p.m.    -  6:30  p.m. 

T-2076 

3       Styrene  Plant  -  Combined  Effluent  -  Grab  Sajaple  5:35  p.m. 

T-2077 

k       3rd  Street  Sewer  -  CoBDposite  2:00  p.m.   -  6:30  p.m. 

1  0M-flO-^i^6^0 


DOW    CHEMICAL   OF  CANADA    LTD.    SARNIA 
SCHEMATIC    SEWER    DIAGRAM - 


153  - 


CONTINUOUS 
OVERFLOW 
OVER 
WEIR 


WEIR 


LEGEND 

• -    IN    PLANT    COMPOSITE     SAMPLE 

® 24  HOUR    COMPOSITE    SAMPLE 


-  SOLIDS     SEPARATOR 

-  OIL    SEPARATOR 

-  WASTE    TREATMENT   (COAGULATION) 


LR 

-    LIME    RECOVERY 

LB 

-    LIME    BUILDING 

B 

-    BRINE   TREATMEr 

12 

-    STYRON 

22 

-    PELASPAN 

33 

-    GLYCOL  I 

34 

-    ETHANOLAMINES 

35 

-    SOLVENTS 

39A       -    VINYL    CHLORIDE 

39B       -    CHLOROTHENE 

41 

-   CHLORINE  I 

42 

-   BRINE    TREATMENT 

44 

-   CAUSTIC    PLANT 

47 

-   CHLORIN,E  n 

52 

-    STYRENE 

61 

AMMONIA  I 

62 

-   LATEX 

71 

-    ETHYLENE 

72 

-   GLYCOL  It 

86 

-  CHLORINE  UL 

91 

-   POLYETHYLENE 

102 

-   AMMONIA  H 

181 

-   STEAM      PLANT 

4 


42  12 
STEAM  PLANT 
SEWERS 


70-«-IW 


